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1OO. GENERAL CONTENTS.

110. MinimumRequirements

111. Intent

The information included within this chapter of the permit application is
intended to satisfy the minimum requirements of R645-301-100. All relevant
information on the ownership and control of persons who conduct coal
mining and reclamation operations, the ownership and control of the property
to be affected by the operation, the compliance status and history of those
persons, and other important information is provided. The format for the
permit application was used to facilitate expedient review and approval.

112. ldentification of Interests.

112.10A.

112.200.

The applicant, UtahAmerican Energy, Inc,, is a corporation
organized and existing under the laws of Utah and qualified to
do business in Utah.

The name, address, telephone number, and employer
identification number of the applicant, resident agent, and
person who will pay the abandoned mine land reclamation fee
is as follows:

The Appticant UtahAmerican Energy, lnc., will also be
the operator.

UtahAmerican Energy, Inc.
P.O. Box 986
Price, Utah 84501

Employer ldentifi cation Number: M-1 87 47 26

The resident agent of the applicant, UtahAmerican
Energy, Inc., is:

112.210.

112.220.
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UtahAmenican Eneriov. Inc. Lila Canvon Mine Horse Canon bdension

112.230.

R. Jay Marshall
UtahArerican Energy, Inc.
P.O. Box 986
Price, Utah 84501

The abandoned mine land reclamation fee will be paid
by:

Robert E. Murray
UtahAmerican EnergY, Inc.
153 Highway 7 South
Powhatan Point, OH 43942

Persons ownership or control relationship to the
applicant can be found in Appendix 1-1.

Title of the person's position and date position was
assumed can be found in Appendix 1-1.

UtahAmerican Energy, lnc.,
The Arrerican Coal Company
PennAmerican L.P.
Canterbury Coal Company
Energy Resources, lnc.
Oklahoma Coal Company
Ohio Vafley Coaf Company
MonValley Transportation Center, Inc.
KenAnrerican Resources, I nc.
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{ 12.300. The person's name, address and employer identification
number for each person who owns or controls the applicant is
listed under Appendix 1 -1 . In addition Appendix 1-1 shows the
persons ownership or control relationship to the applicant,
percentage of ownership, and location in the organizational
structure.

Persons who own or control names, address social
security numbers and employer identification numbers
can be found in Appendix 1-1.

112.310.

112.320.

{ 12.330.

112.340.



UtahAmerican Enerqv. Inc. Lila Canvon Mine Horse Canyon Extension

Belmont Coal, Inc.
UMCO Energy, Inc.
Maple Creek Mining, Inc.
Onieda Coal, Inc.
Spring Church Coal Company

Permit numbers, regufatory authority and issuance
dates are found in Appendix 1-2.

112.350. There are no pending coal mine permit applications in
any State in the United States.

1 12'400 H:;:li:ffi "s#l"iliiT,lffiT,i il':' :3r?9,',T1"il,"::;
person who owns or controls the applicant follows.

112.410.

112.420.

The name, address, identiffing numbers, including
employer identification number, Federal or State permit
numbers and MSHA number, with date of issuance and
the regulatory authority issuing the permit can be found
in Appendix 1-2.

Ownership or control relationship to the applicant is
presented in Appendix 1-1.

112.500. The name and address of each legal ownerof the surface and
mineral property to be mined is shown on Plate 4-1 for surface
ownership and Plate 54 for coal ownership, and is as follours:

Surface Owners:

Josiah K Eardley'
2433 S H\A/Y 10
Route 1, Box 1 19
Price, Utah 84501

Bronco Coal Gompany:
P.O. Box 217
Cleveland, Utah 84518
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UtahAmerican Enerqy. Inc. Lila Canyon Mine Horse Canyon E[ension

UTAHAMERICAN ENERGY, ING.:
153 Highway 7 South
Powhatan Point, OH 43942

UNTTED STATES DEPARTMENT OF THE INTERIOR:
Bureau of Land Managenent
Utah State Office
324 South State
Salt Lake City, Utah 84111

STATE OF UTAH:
Utah School and Institutional Trust Lands
Administration (SlTl-A)
675 East 500 South Suite 500
Salt Lake City, Utah 84114-5703

COLLEGE OF EASTERN UTAH FOUNDATION:
451 East 400 North
Price, Utah 84501

Subsurface Owners:

UTAHAMERICAN ENERGY, INC.:
153 Highway 7 South
Powhatan Point, OH 43942

Bronco Goal Gompany:
P.O. Box 217
Cleveland, Utah 84518

STATE OF UTAH:
Utah School and Institutional Trust Lands
Admin istration (SlTlA)
675 East 500 South Suite 500
Salt Lake City, Utah 84114-5703

UNITED STATES DEPARTMENT OF THE INTERIOR:
Bureau of Land Management
Utah State Office
324 South State
Salt Lake City, Utah 84111
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UtahAmerican Energy, Inc. Lila Canyon Mine Horse Canyon E*ension

{ 12.600.

COLLEGE OF EASTERN UTAH FOUNDATION:
451 East 400 North
Price, Utah 84501

The name and address of each owner (surface and
subsurface) of all property contiguous to the proposed permit
area is shown on Plate 4-1 for surface, and Plate 5-4 for
subsurface. Plate 1-1 is the official boundary map and it will
be used to clariff any questions about the permit boundaries.
Plate 1-2 shows the disturbed area.

Contiguous Surface Owners:

UNITED STATES DEPARTMENT OF THE INTERIOR:
Bureau of Land Management
Utah State Office
324 South State
Salt Lake City, Utah 84111

STATE OF UTAH:
Utah School and Institutional Trust Lands
Admin istration (S lTl.A)
675 East 500 South Suite 500
Salt Lake City, Utah U114-5703

Josiah K Eardley'
2433 S HWY 10
Route 1, Box 1 19
Price, Utah 84501

Bronco Coal Gompany:
P.O. Box 217
Cleveland, Utah 84518

UTAHAMERICAN ENERGY, ING.:
153 Highway 7 South
Powhatan Point, OH 43942

WILLIAII MARSING LIVESTOCK INC.:
4330 E 8900 N
Price, Utah 84501
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UtahAmerican Enetov. Inc. Lila Canron Mine Horse Canvon bdension

GOLLEGE OF EASTERN UTAH FOUNDATION:
451 East 400 North
Price, Utah 84501

112.7AO.

Gontiguous Subsurface Owners:

UNITED STATES DEPARTN'ENT OF THE INTERIOR:
Bureau of Land Management
Utah State Office
324 South State
Salt Lake city, Utah 84111

STATE OF UTAH:
Utah School and Institutional Trust Lands
Administration (SlTlA)
675 East 500 South Suite 500
Salt Lake City, Utah 84114-5703

UTAHAMERICAN ENERGY, ING.:
153 Highway 7 South
Powhatan Point, OH 43942

Bronco Goal Gompany:
P.O. Box 217
Cleveland, Utah 84518

COLLEGE OF EASTERN UTAH FOUNDATION:
451 East 400 North
Price, Utah 84501

The following is a list of MSHA numbers associated with the
permit.

MSHA lD Number: 42-00100 (Horse Canyon)
MSHA fD Number 42-02241 (Lila Canyon)
Refuse Pile l.D. Number: 1211-UT-09-02241-01

United States Departnent of Labor
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Utafr,American Ener-ov, Inc. Lila Carwm Mine Horse Canvm E)ilension

I 12.800.

I 12.900.

113. Violation lnformation.

I 13.{ 00.

113.110.

Mine, Safety and Health Administration
P.O. Box 25367
Denver, Colorado 80225

In Febru ary 2002, UEI submitted a lease by application to the
BLM. Four thousand acres were identified as an area of
interest to the south and east of current UEI reserves. The
LBA delineation and recoverable reserves has yet to be
determined by the BLM. lf the area of interest is offered for
lease, and lf UEI bids on the LBA, and if UEf is the successful
bidder, then it could be anticipated that mining in the leased
area would occur once current Lila reserves are exhausted.
(Approximately in the year 2020)

After UtahAmerican Energy, Inc., is notified that the
application is approved, but before the permit is issued,
UtahAmerican Energy, lnc., will update, correct or indicate
that no change has occurred in the information previously
submitted under R645-301-1 12.100 to R645-301-1 12.800.

Neither UtahAmerican Energy, Inc., or any subsidiary,
affiliate, or persons controlled by or under common control
with the applicant, has had any federal or state permit to
conduct coal mining and reclarnation operations suspended or
revoked in the five years preceding the date of submission of
the application.

No federal or state permits to conduct coal mining and
reclamation operations has been suspended or revoked
in the five years preceding the date of submission of
the application.
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UtaMmerican Energy, Inc. Lila Canvon Mine Horse Canvon Extension

7 7 3.7 20. Neither UtahAmerican Energy, Inc,, nor any
subsidiary, affiliate, or persons controlled by or under
common control with the applicant, have forfeited a
performance bond or similar security deposited in lieu
of bond.

113.240. Since no suspensions revocations, or forfeitures have taken
pface section 113.200 with subsections is not applicable.

A list of violations received by the applicant or any subsidiary,
affiliate or persons controlled by or under @mmon controlwith
the applicant in connection with any coal mining and
reclamation operation during the three year period proceeding
the application date is provided in Appendix 1-3. MSHA
numbers for the operations listed in Appendix 1-3 can be
found in Appendix 1-2.

I 13.300.

I  13.310.

113.320.

1 13.330.

1 13.340.

1 13.350.

Violation information such as: ldentifying numbers
including Federal and State permit numbers, date
issued, and name of issuing agency is included in
Appendix 1-3.

A brief description of violations alleged in the notice is
included in Appendix 1-3.

The date, location, and type of any administrative or
judicial proceeding is included in Appendix 1-3.

The current status of violations is included in Appendix
1-3.

Actions taken to abate the violation is included in
Appendix 1-3.

After UtahAmerican Energy, Inc,, is notified that the
application is approved, but before the permit is issued,

I 13,400.

Page -9-



UtaMmerican Enerqy, Inc. Lila Canyon Mirc Horse Canron E{ension

UtahAmerican Energy, Inc., will update, correct or indicate
that no change has occurred in the information previously
submitted under R645-301-1 1 3.

114. Right-of-Entry Information.

A Rig ht-of-Way appl i cati on a nd the su bseq uent E nvi ron menta I Assessment
(EA) has been submitted to the BLM. The EA was issued for public
comment in the summer of 2000. A Finding of No Significant lmpact
(FONSI) and record of decision were issued in October 2000. An appealwas
filed and a stay requested. The stay was not acted on and an uninhibited
Right-of-Way could be issued in the spring of 2003. Appendix 1-6 contains
BLM correspondence in regards to Right-of-Entry as provided by the
pending Right-of-Way and its related use.

I 1 4.1 00. UtahAmerican Energy,Inc., currently holds 5,il4.01 acres of
federal coal contained in six federal leases, purchase in June
2000 from Intermountain Power Agency and assigned to UEI
by the BLM. (See Table 1-1 and Plate 54). These leases
are contained in the South Lease - North Block LMU filed May
1996. The leases as described in the North Block LMU are
not under any pending litigation. UtahAmerican Energy, Inc.,
bases its legal right to enter and conduct mining activities in
the permit area pursuant to the language contained in the
Federal Coal Lease, Part I Lease Rights Granted which reads
as follows:

"That the lessor, in consideration of the rents and royalties
to be paid and the covenants to be observed as hereinafter
set forth, does hereby grant and lease to the lessee the
exclusive right and privilege to mine and dispose of all the
coal in, upon, or under the following described tracts of
land, situated in the State of Utah.... together with the right
to construct all such nrorks, buildings, plants, structures and
appliances as may be necessary and convenient for the
mining and preparation of the coal for market, the
manufacture of coke or other products of coal, the housing
and welfare of employees, and subject to the conditions
herein provided, to use so much of the surface as may
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UtahAmerican Energy, Inc. Lila Canyon Mine Horse CanyqtEXtension

reasonably be required in the exercise of the rights and
privileges herein granted.'

The surface right-of-entry is in the form of BLM right-of-ways.
See Appendix 1-1 for a BLM letter assigning right-of-way
numbers.

114.200. Since no private mineral estate is involved this section does
not apply.

114.210. Since no private mineral estate is involved this section
does not apply.

114.220.

114.230.

Since no private mineral estate is involved this section
does not apply.

Since no private mineral estate is involved this section
does not apply.

Table 1-1
Federal Goal Leases Held by Permittee Plate

FederalCoalLece TournShip & Range Section Description Acres

frsl-o66490 T165, R14E 1 1 Eln 2tHO.0O

7165, R14E 12 wl/2.

Tt6S, R14E 13 wln

7165, R14E 14 E1r2,SW1/4

7165, R14E 15 E1r2V1/4

7165, R14E 22 NE1/4NE1/4

T165, R14E 23 Mn,Elf2SWl/4,#1/4

7165, R14E 24 NW1/4,W1r25W1/1

T165, R14E 26 N1/2NEl/4

flJ-O14218 7165, R14E 12 E1t2 320

#114126947 7165, R14E 13 E12 1059.81

T165, R11E 24 E112

7165, R14E 25 Mnt{El/4,*1/1NE|/4

Page -11-



UtaMmerican Energv. tnc. Lila Carwon Mine Ho]se Canvon Extension

T165,Rl5E 19 SE1/45W1/4,to0s3&4

T165,R15E 30 E1tZNWI/4,5W1/1NE1/4, Lots 1 &2

*u-014217 T165,R14E 25 sw1/4NE1/4 &

#sL-069291 T165,R14E 21 E1nSW114 280

T165,R14E 25 tIWl/4

T16S,R14E 26 sE1/4NE1/4

#sL{66145 T16S,R14E 3 Lots 13, 7-1 1, Ne1/4SW1l4,SE1l4 14o4.20

T165,R14E 10 E1n

T16S,R14E 1 1 w1n

T165,R14E 1 4 tlWl/4

T165,R14E 1 5 N 1 l2NE 1 /4,SE1 I 4l,lE1 I 4

Tdals Sh Leases 5544.01

115. Status of Unsuitability Claims.

115.100.

1 15.200.

1 15.300.

The proposed permit area is not within an area designated as
unsuitable for mining. UtahAmerican Energy, Inc., is not
aware of any petitions currently in progress to designate the
area as unsuitable for coal mining and reclarnation ac'tivities.

Since no exemption is requested this section does not apply.

UtahAmerican Energy, Inc., will not conduct mining operations
within 300 feet of a currently occupied dwelling. However,
UtahAmerican Energy, Inc., will conduct mining or mining
related activities within 100 feet of a public road.
UtahAmerican Energy, Inc., has received permission from
Emery County to construct facilities and operate coal mining
activities within 100 feet of a public road. Refer to the Emery
County letter found in Appendix 14.
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UtahAmerir:an Energv. lnc. Lila Ganwr Mine HorseGanon Extension

116. Permit Tetm.

116.100. The anticipated starting and termination dates of the coal
mining and reclamation operation are as follows:

Reclamation operation dates can be found in Table 3-3.

Approximately 5,992.07 surface acres, which include federal, state and
private lands are included within the permit area. These surface acres are
described in Table 4-2, and coal acres are shown on Table 4-24.

The perimeter of the disturbed area contains approximately 42.6 surface
acres within the disturbed area but only 25.3 acres will be disturbed leaving
17 .3 acres of undisturbed islands within the disturbed area.

116.200. The initial permit application is for a five year term with
anticipated successive five year permit renewals.

Phase

Mining Pad, Support Structures, and
Begin Underground work
Terminate Mining

116.210

116.220

Begin Complete

Portals June 2005 Dec. 2005
June 2005
Dec. 2019

Since the initial permit application is for a term of five
years this section does not aPPlY.

Since the initial permit application is for a term of five
years this section does not apply.

117. Insurance,
Common

117.100.

Proof of Publication and Facilities or Structures Used in

The Certificate of Liability Insurance is included as Appendix
8-2.
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UtaMmerican Energv. Inc. Lila Canvon Mine Horse Canvon E{ension

1 17'2oo' 1off3,|,", * Ji"Ji#ffin:,,:i"#x"Jl:ll o"l',,' l? 55IilX
1-5.

1 17.300. Since no structures are going to be shared by two or more
separately permitted coal mining permit applications this
section does not apply.

118. Fifing Fee.

A filing fee of $5.00 has been submitted.

120. Permit Application Format and Contents.

121. The permit application contains current information and is written in
a clear and concise manner in a format satisfactory to the Division.

122. Referenced materials not on file at the Division, or readily availabb
to the Division, will be provided upon request of the Division by the
applicant. On August22,2000 Dave Darby confirmed a copy of the
R2P2 is on file at the Salt Lake City Division office.

123. A notarized statenrent, attesting to the accuracy of the information
can be found in Appendix 1-5.

130. Reporting of Technical Data.

131. Persons or organizations that collected or analyzed data, the dates
associated with the collection and/or analysis of the data, can be
found in Appendix 1-5.

132. Resumes forthe professional qualified personswho planned, directed
the collection of or analyzed data can be found in Appendix 1-5.
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UtahAmerican Energy, Inc. Lila Canyon Mire HqsqCanyon E{ension

14A. Maps and Plans.

141, Maps have been presented in a consolidated format, to the extent
possible, and include all the types of information that are set forth on
U.S. Geological Survey of the 1:24,000 scale series. Maps of the
permit area are to the seale of 1:6,000 or larger. Maps of the
adjae,ent area will clearly show the lands and waters within those
areas.

142. Maps and plans submitted with the permit application distinguish
arnong each of the phases during rrvhich cpal mining and reclamation
operations were or will be conducted at any place within the life of
operations.

150. Gompleteness

This permit extension to the existing Horse Canyon Permit ACT/007-013 to
conduct coal mining and reclamation operations is complete and includes
the minimum information required under R645-301 and, if applicable, Rils-
302. Plates 1-1 and 1-2 show the permittee area and proposed disturbed
area boundaries.

This permit extension io intended to add the Lila Canyon Mine as part "B" to the
existing permit and to leave unchanged the current approved Horse Canyon Mine
as part "A'. The Horse Canyon Mine "part A" is for reclamation only.
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APPENDIX 1.3

VIOLATION INFORMATION

Information Can Afso Be Found in Appendix 1-8 of Part'4" Horse
Canyon.

Information updated to November 2005
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UtaMmerican Energy, Inc. Appendix l-3

The following companies either did not have any violations in the last three years or do not have
permits.

Oklahoma Coal Conpany

KenAmerican Resources, Inc.

Onieda Coal, Inc.

UtahAmerican Energy, Inc.

MonValley Transportation Center, Inc.

Mill Creek Mining Co.

Spring Church Coal Co.

Pinski Corp

American Conpliance Coal Inc.

Coal Resources Inc.

Penn American Coal Inc.

PA Transloading, Inc.

West Virginia Resources Inc.

American Coal Sales Co.

Hocking Valley Resources Co..
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300. BtoLoGY

310. Introduction

311. Vegetative, fish, and wildlife resour@s of the permit area and
adjacent areas are described in section 32O.

312. Potential impacts to vegetative, fish and wildlife resources and
methods proposed to minimize these impacts during coal mining and
reclamation operations are described in sections 330 and 340.

313. Proposed reclamation designed to restore orenhance vegetative, fish
and wildlife resour@s to a condition suitable for the designated post-
mining land use are described under section 340.

32O. Environmental Description.

321. Vegetation Information: The permit application contains the following
vegetation information.

321.100. This section presents a discnssion of the vegetation
resour@s in the Lila Canyon Mine Extension Area and
adjacent areas. The work was authorized initially by
Kaiser Steel Corporation in 1982 and was refened to as
the 'South Least Trad." In 1985 lGiser Coal
incorporated a portion of the data from the South Lease
and expanded it to indude the Horse Canyon mine
permit area. fn 1990 this data was again updated and
used to formulate the Mine Reclamation Pfan for the
Horse Canyon mine site and adjacent disturbance.
This information can be found in the Horse Canyon
MRP.

The Lila Canyon mine permit area encompasses a
portion of the reclaimed Horse Canyon Mine and
virtually all of the South Lease area (See Plate 1-1
Permit Area Map). Aerial photography was used to
map the vegetation within the permit area.

A vegetation inventory was commissioned by
UtahAmerican Energy, Inc. in 2003 to determine
vegetation resour@s specific to the Lila Canyon Mine
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321.200.

surface area. A copy of the report is included in
Appendix 3-1

As requested bythe Division, Canyon sweetvetcfr, Cliffs
blazing star and creutzfeldt-flower will be surveyed for
at least the year construction begins or one year prior
to construction.

A determination of the productivity of the land within
and around the permit extension area was implemented
by Dean Stacy, Range Management Specialist for the
NRCS Natural Resources Conservation Service, and is
included in Appendix 3-2. Productivity of the vegetation
in the grass-shrub resour@ area was 4lffilaqe. The
pinyon juniper area to be disturlred the production was
estimated to be 250 to 350 #lael:e. The pinyon Juniper
area, within the disturbed area, will be reclaimed to a
grass shrub community.

Included in the permit extension application is fish and wildlife
resour@ information for the extension area and adjacent areas.

322.100. The scope and detail of the fish and wildfife resource
information presented in this cl'rapter is sufficient to
design the protection and enhancement plan.

Site specific resour@ information ne@ssaryto address
the respective species or habitats is incfuded.

322.210. The United States Fish and Wildlife Service
publish yearly, in the federal Register, lists of
endangered and threatened species. TABLE 3-
1 cites federally listed threatened or endangered
species \,vhich may occur in this area of Utah.
Three species listed are potential inhabitants of
the general area of Lih Canyon; the black-
footed fenet, MSO, and bald eagle.

The 2000 model for Mexican Spotted OM Habitat

322.2W.
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32'2.220.

was used to identify potential MSO habitat. The
results can be found in Appendix 3-4.

The proposed addition to the permit area does
not contain habitat for southwestem willow
flycatcfrers. There are no perennial water
sources or riparian areas in either the cunent
permit area or the proposed addition, and
according to verbal information from UEI's
consultant, there are few, if any, willows or
similar ripariantpe vegetation associated with
the seeps and springs in the proposed addition
to the permit area. There may have been a few
willows or shrubs, but there were no dense
patches as would be required by southwestem
willow flycatcl'rers.

Lila Canyon Mine will have below-ground
electrical power lines. These lines will be
constructed to minimize potential hazards to all
raptors new to the site, all will be designed and
constructed in accordance with the guidelines
set forth in Environmental Criteria for Electric
Transmission Systems or as approved by
DOGM.

The permit area for Lila Canyon Mine is located
within the Price River Resource Area. Surface
water in the adjacent areas drains into Grassy
Trail Creek and Cottonwood Wash, both
tributaries of the Price River. The environment
around the 42.6 acre mine site is within the
Upper Sonovan life zone. The dominate
Vegetation @mmunities within the proposed
disturbed area are pinyonjuniper and grass-
shrub. Community types sunounding the
proposed disturbed area are primarily pinyon-
juniper, mixed @nifer, spruce-fir, grass, and
sagebrushgrass.
The Upper Sonovan life zone can provide
habitatfor approximately one hundred and forty-
two species of wildlife. Two separate reports by
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the Utah Division of Wildlife Resources (DWR)
identify species having potential to inhabit the
region. The species that is considered to be of
high interest in the local area is the Pronghom.
Pronghoms are found as year-long residents
within and adjacent to the permit area. These
animafs were transplanted to this site by the
DWR in 1972 and are part of the lcelander
Antelope Herd Unit lf. Pronghom prefer open
sagebrushdesert and shrubjrassland habitats
in areas of the Westem United States. They are
primarily browsers but are known to forage on
grasses and forbs during spring and summer
(FWS, 1978).

The pinyon-jun i per woodlands, and i nterspersed
sagebrush parks are winter range for mule deer.
Many of the drier slopes are essentially juniper
stands of scattered trees. The mule deer winter
use is restricied to periods when snow is
available or surface water is present during
snow melt in the early spring, and the UDWR
has rated this winter range as high priority.

Elk winter range is located at higher elevations
than that of the disturbecl areaand is not a factor
in the disturbed site.

Other wildlife in the pinyon-juniper woodlands
are reptifes, passerine birds, lagomorphs, and
small rodents.

The talus slopes in the canyon are home to
rodents and reptiles. They are also used by
chukars. Snake dens are unknown in the talus
slopes.

The cliffs are generally north-facing and have
potential as raptor nesting sites. Spring raptor
inventories were initiated in the spring of 1998.
The results of the annual raptor surveys are
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TABLE 3-1

FEDERALLY LISTED ENDANGERED AND THREATENED SPECIES
WHICH MAY OCCUR IN THE LILA CANYON AREA

Mammals

Black-footed fenet (1)

Birds

Bald eagle (2)
*Southwestem wil lor flycatctr er (21
Mexican Spotted Olrrl (3)

Colorado squawfish
Bonytail Chub
Humpback Chub
RazorbacJ< Sueker

(Mustefa nigripes)

( H3tieeetus leucocephal us)

(Strix occiOentatis

Fish (Do not occur, but theoreticafly could be impacted).

( Ptycfroche i I us lggi us)
G!!a eleggns)
(Gila cypha)
(Xyraucl'ren texanus)

No confirmed sightings have occured in Utah in recent years.

Nests in Utah.

No suitable nesting habitat within the permit area.

Nests in Utah. (See Appendix 34 for Mexican Spotted OM Habitat
Survey Plan)

(A complete list of all potential T&E species found in Emery County is included in
Appendix 3.3)

(1)

(2',)

(3)
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included in Appendix &5.

The intermittent / ephemeral stream channels
lacks riparian vegetation; thus many bird species
of high federal interest would not utilize this area
example southwestern will flycatcher. The fack
of trees or large shrubs precludes the use of
woodpeckers. The stream channels do not
support fish or an established invertebrate
fauna.

The UDWR has submitted general information to
be included in the wifdlife plans of previous
permit applications. Their information covers all
the biogeological areas found on the Tavaputs
Plateau u/hidl includes the Upper Sonoran,
Transition, Canadian, and Hudsonian life zones.
As noted previously only the Upper Sonoran life
zone is represented within the permit area.

This UDWR general information is included in
this application because it provides an overall
description of the wildlife and wildlife habitats in
the general area. The information is also useful
in providing habitat information for design of the
reclamation of the disturbed area. Thus the past
wildlife habitat conditions can be emulated by
reclamation and wildlife ac@mmodated as they
retum to the mine site area upon final
reclamation. (See Appendix 3€, abbreviated)

The USFWS has submitted information over the
years in commenting on the various wildlife
plans submitted in prior permit applications. The
ranking of wildlife values on coal-producing
lands in Utah are found in Table 3-2 and are as
follows:

1 = Crucial+ritical habitat
2 = High priority habitat
3 = Substantial value habitat
4 = Seasonal
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Table 3-2 Ranking of Vlrildlife Habitat

Species

Roclqf Mt. Big Hom (Seasonal)
Elk (Winter habitat)
Elk (Summer habitat)
Mule Deer (Critical)
Mule Deer (Year Long)
Pronghom Antelope (Year Long)

PermiUlease Area

800 Acres
8,960 Acres
0 Acres
6,720 Acres
960 Acres
0 Acres

Management Area

5,411 Acres
19,840 Acres
1,28O Acres
9,2ffi Acres
16,000 Acres
12,160 Acres

It is important to note that the actual disturbed
area (approximately 42.6acres) is notcritical elk
or deer winter range but is habitat for Rocky
Mountain Big Hom Sheep,

According to DWR, Rocky Mountain Bighom
Sheep spend all year along the escarpments in
the Lila Canyon area of the Book Cliffs. DWR
and the Division visited the proposed disturbecl
area on June 11, zWZ Prior to the visit, the
DWR representative was concemed that sheep
may need to move further up the cliff when
traveling the escarpments because of the mine
and that sheep would likely leave the area. After
the visit, the DWR representative felt that the
sheep use of Lila Canyon may not be affected.
The change in opinion may be due to the fact
that the DWR representative was not familiar
with the specifics of the mine plan until the site
visit.

Rocky Mountain Big Hom Sheep appearto have
a lowtolerance for disturbance. Considering the
low population density and the abundance of
suitable similar habitat this impact appears to be
slight.

The foss of range for Big Horn Sheep is
mitigated and is defined in the Environmental
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Assessment submitted in association with the
Ri ght-Of-Way appl ications.

The USFWS recognizes that the permit area is
within range of endangered species, including
the black-footed fenet, MSO, and the bald eagle
(Letter dated February 4, 1998, Appendix 3-3).

Raptor surveys were initiated in 1998 and
continue annually with the exception of z0o4..
These surveys were initiated before ground-
breaking of the Lila project. The results of these
surveys are in Appendix 3-5. The entire Book
Cliffs escarpment within the permit area was
inventoried for cliff nesting raptors. In addition,
a 1-mile buffer zone was inventoried around
areas of potential development.

None of the Eagle nests in the close proximity to
the mines surface facilities (less than 1/4 mile).
had been active nor tended from 1998 to 2003.
In 2005 nest 946 contained a chick that was
possibly dead. Historically one active and one
tended Golden Eagle Nest is within close
proximity to the mines surface facilities. After
consultation with USFW Laura Roma, UDWR,
Chris Colt, and BLM, Dave Mills, it was
determined that there was a high probability
these nest sites would be abandoned. A
cooperative agreement with the regulatory
agencies and UEI was finalized and is made
part of the mitigation for the Lih Canyon EA.
One nest discrlssed above, also lies in an area
of potential subsiden@ whicfi is a mute point
due to its close proximity to the mine site. Since
the nests are focated so cfose to the mine
surface facility, their future potential use was
deemed to be lost and were so mitigated by a
prey base off-site vegetation treatment project
approved bythe USFWS, UDWR and BLM (See
page 19 for BLM mitigation information).

Prior to construction and during operations UEI
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322.230.

will coordinate closely with USFWS, DWFI, and
the Division to avoid "takeo of golden eagles.

The BLM-lead mitigation project is based on the
premise that there is sr.rfficient nest sites in the
area to accommodate the population base. The
limiting factors appears to be availabfe prey
base. Mitigation is designed to enhance the
prey base while @ncurently enhancing habitat
for big game, deer, elk, and bighorn sheep.

In addition, there are a number of aquatic
Threatened and Endangered (T&E) species
associated with the Colorado drainage systems.
In the Lila Canyon Permit Area, there are no
perennial streams, or ephemeral drainages
wtrich are in cfose enough proximity to perennial
streams which could pose a potential threat to
any aquatic species.

All known species or habitats needing special
protection under state or federal law have been
addressed.

322300. Adequate copies of the Mine Reclamation Plan have
been submitted to the Division to allow for distribution
to the Fish and Wildlife Service for their review.

Maps or aerial photographs of the permit area and adjacent areas
have been provided. Plate 3-1 Wildfife Habitats, is a map that shorrs
afl critical habitat, raptor nests and all special habitat features. This
plate will be updated on an as needed bases to reflect cunent
conditions such as new raptor nests andlor changes in wifdlife use.

323.100. The location of the proposed referen@ area is shonn
on Figure 1 of Appendix 3-1. Appendix 3-1 is the report
for the 2003 vegetation inventory. The referen@ area
forthe mine site disturbancewas established during the
summer of 2003. The referen@ area was chosen in an
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323.200.

323,300,

323.400.

area u/fiich represents the natural premining conditions
of the permit area. The referen@ area will facilitate the
determination of successful revegetation and the
resultant final bond release for the Applicant.

Monitoring locations are shown on Plate 3-1 and can
also be found on the raptor inventory map in Appendix
3€.

Protection facilities: There will be no facilities used
exclusively for the protection or enhancement of fish
and wildlife.

Pfate 3-2 ldentifies each vegetative type and plant
@mmunity. The sample locations used during the
vegetation inventory can be found on Figure 1 ot
Appendix 3-1. Critical or high priority wildlife use areas
can be conelated to vegetation with the incorporation
of the Wildlife Map, Plate 3-1.

Appendix 7€ provides a description of each water
monitoring location. In Summary monitoring locations
L€-G, L-7-G, and L-1 1-G have a habitat overstory of
Douglas Fir-Mountain Brush association. Water
monitoring location L€-G has a habitat of
predominantly pinyon - juniper and sagebrush grass
associations. Water monitoring locations L-9€, L-10-
G, and L-12-G have some minor wet meadow habitat
with an overstory of pinyon-.iuniper and sagebrush
grass immediately adjacent along eacl'r side of the
sites. Water monitoring sites L-16-G and L-17-G are
both seeps and have a habitat of a mix of grasses and
salt desert shrub with some invasive tamarisk.

Sites L-1-S, L-2-S, L-3-S, L-13-S, L-14-S and L-15-S
are dry washes with a habitat consisting of sagebrush
with an overstory of pinion-juniper.

Monitoring site L-4-S and L-s-G are for sediment pond
discharge and for the mine discharge and have a
habitat consisting of an overstory of pinion-juniper.
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330. Operation Plan. A plan for protection of vegetation, fish and wildlife
resour@s follows:

331. The permit area is approximately 5,992.07 acres of wl'ricfr only 42.6
acres are within the surface disturban@ atep,. AII incidental
disturban@, which will not be utilized in operations, will be
revegetated with an interim seed mix proven beneficial to wildfife.
The revegetation plan is addressed in Section 341 and the seed
mixes are addressed in Tables 3-,4 and 3-5. Revegetation will
occurthe first desirable period follorring disturlran@ and/or
abandonment.

332. The extent and degree of subsidence will be in large dependent on
both the amount of overburden as well as the mining method.
Employees and or @nsultants of the operator have numerous years
of experience mining the Bookcliffs and Wasatcfr areas and none
have observed nor are aware of any negative impacts on wildlife or
vegetation, as a result of subsidence, with the exception of

1) Escarpment Failure which is not anticipated.

2) Disruption of Surface and / or Ground Water, whidr is
not anticipated.

(1) Escarpments will be proteciled by implementing escarpment
baniers. An escarpment banier of a minimum of 200', within
which no se@nd mining will take place, will be used to protect
all escarpments.

(2) Disturbance of Surface and / or Ground Water. Considering,
the permit area has no surface water with the exception of
intermittent or ephemeral flor associated with precipitation
events and I or snow melt, subsiden@ should have no
adverse effect. The ephemeral stream channels, in the area's
of potential subsidence, wifl be monitored to insure there are
no adverse impacts to the ephemeral flor.
No negative impacls to vegetation are anticipated. However,
vegetation will be monitored in conjundion with subsidenoe
monitoring, utilizing infrared aerial photography once every
five years for those areas that are undermined. This will be
done in accordance with the subsidence control plan. (See
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Section 525). Any loss of or diminished appearanoe of
vegetation will be noted, @nfirmed on the ground, and a
corective plan to mitigate the loss will be submitted to the
Division of Oil, Gas, and Mining for their approval and
@ncuffence prior to implementation.

It is anticipated that the saturated zone will most certainly
produce some water when intercepted in the course of mining.
The effed could be positive in the event the mine were to
discharge surplus water to the surface. Assuming the water
quality was suitable for wildlife, a valuable enhancement
fixture could be sustained at a minimum through the life of the
mine. \A/|rile it is possible subsurface disruption of ground
water could occur as a resuft of subsidene it is
problematicalfy slight. (See Appendix 7-3 Probable
Hydrologic Consequences (PHC). )

The losses of wildlife habitat and or vegetation through
subsidence is not anticipated. The mined portion of the permit
area will be monitored visually each spring for evidence of
subsidence. In the event vegetation and or wildlife habitat
where impacted; mitigation could take the form of: 1) habitat
enhancement through selected manipulation of existing
undisturlced areas to increase productivity of prefened forage
species, and 2) dtf site water sour@s suclt as construction of
guzzlers and stock water impoundments.

Each of the above would need to be analyzed on a site
specific bases, taking all agencies (UDWR, UDOGM, and
BLM) input into a viable, workabfe, course of action to be
implemented by the mine and as stipulated in the Lila Canyon
EA.
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Aprif 16,2020

November 15, 2O2O

April 16,2421

August 30,2021

September 1 ,2021

October 1, 2021

November 1, 2021

November 15, 2021

Jufy 2025

October 2023

Jufy 2027

August 2029

August zO34

Table 3-3
Time Table of Reclamation

Begin Demolition

Complete Demolition

Commen@ Earthwork

Completion of Phase 1 (Earthwork) Lower Area

Begin Earthwork Road / Portaf Upper Area

Seeding and Mulching (Weather dependent)
Compfetion of Earthwork Upper Area

Fencing

Reclamation Completed

Ocular Estimates of Success (Remedial seeding if
ne@ssary September 2A261

Planting Seedlings (f Needed)

Quantitative Vegetation Inventory

Quantitative Vegetation Inventory Site and Reference
Area

Quantitative Vegetation Inventory of Referenced Area
and Project Site, Bond Release Criteria

condirions^:i",H'il'J:'ffi?f 'I'["J:ff:Y'f ?:3:ff::J,i:fi H:[i#:5ililil:
cessation and abandonment of operations.
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333. Major lmpac'[ The major impact to the wildlife in and around Lila
Mine site will be loss of habitat. The loss of habitat will occur during
the construc'tion of the site, and will be residual throughout the life of
the mine. The operational activities at the site will impact the wildlife
slightly. But as observed at operations located in both the Book Cliffs
and Wasatclr plateau, most of the wildlife in the area will either
accept or adjust their behavior to coexist with the operation.

The examples below are just some of the observations that the
operator has experienced that demonstrates most wildlife accepts or
adjusts to coexist with mining operations:

At U.S. Fuel Company, deer were observed crawling under
railcars. Deer were observed fawning just inside old portals
for three consecutive years.

l':*il:'b::j'i,#ffi ::il;??ilf,1il,i"Tlifi5lli*'l
Bear and elk have been observed on numerous occasions
from the bathhouse, office, and parking lot grazing only a few
hundred feet away.

At Beaver Creek, deer have been observed drinking from the
sediment pond on an almost daily basis. Bear, lion and elk
were observed from the bathhouse offices. Deer were
observed crawling under fow conveyors instead of using a 10'
elk crossing only 2O' avtay.

At lGiser, Rocky Mountain Bighom Sheepwere obseryedfrom
the mine ofiice on a regular basis.

At Horse Canyon Bighom Sheep have been observed in and
around the #1 and #2 sediment ponds. The Bighorns have
been photographed grazing directly across the road from the
inactive mine facif ities.

Dust abatement and dust control as outlined in Chapter 5, such as
covered conveyors, water sprays, and the minimization of farge
stockpiles will adequately protect adjacent undisturbed area within
and surounding the surface facilities.

First seam mining (Leaving the pillars) should adequately protect
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existing raptor nests from subsidenoe. All nests within a rq mile
radius of the surface facilities were assumed lost due to indirect
disturban@ associated with mine activities. The Lila Canyon EA #
UT{70-99-22, outlines mitigation re@mmended through a
cooperative effort between Utah Department of Wildlife Resources,
Bureau of Land Management, U.S. Fish and Wildlife and
UtaMmerican Energy, Inc. where mitigation would be implemented
to increase prey base off-site. The construction of altemative nests
was considered to be ineffective. Eagle distribution was not limited
by suitable nest sites but by availabfe prey.

An MSO two-year calling survey will be completed according to
Appendix 3-4. Results as described in Appendix 3-4 will be reported
to the Division, UDWR, and USFWS. This two-year survey will
include four nigh time surveys with no more than one survey prior to
end of April and at least three surveys prior to end of Jufy. Results will
be submitted to USFWS, DWR, and the Division immediately
following of each nigh time survey. lf owls are observed, the
agencies will reopen the consultation process immediately following
the nigh time survey that observed the owls.

Construction at the mine to upgrade drainage controls and to
construct the road will have a minor impact on wildlife in the area.
The impact will mainly be increased human activity associated with
the construction and a small, less than 42.6 acre, loss of habitat for
the mine site, roads and sedimentation pond. These impads wilf
have little or no affect on the wildlife because they will be completed
in an environmentally sound manner.

UEI will instruct all personnel as to cunent regulations regarding the
use of off+oad vehicles, firearm regufations, and where cunent
UDWR proclamations are available. This training will be part of the
annual refresher offered to all employees. The company will
en@urage stric't compfiance with these regulations.

DWR will be notified of any road kills involving large game and
request to have them removed to safeguard raptors. Mine personnel
will be instructed to remove road kills a safe distance from the road
way.

The Lila Canyon Mine has agreed to mitigate the loss of wildlife
habitat as well as the potentiaf loss of habitat use due to disturloance.
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This mitigation is under advisement of the wildlife professionafs of
both the BLM and the Utah Division of Wifdlife Resources. The
mitigation designed will offset impacts to bighom sheep, mufe deer,
elk, and chukker specifically. The mitigation committed to in
association with the Lila Mine EA is :

(1) Install two guzzlers
(2) Participate in a BLM habitat enhancement program on 70+

acres-conversion from Pinyon/Juniper to shrubs, forbs, and
grasses.

The overseeing agency for the EA mitigation/enhancement will be the
BLM. The implementation dates, and project locations will not be
determined until the BLM notice to proceed is given, after permit
approvaf. The Permittee wilf submit the BLM mitigation plan as an
Appendix to this volume within one year of the initial mine
construdion. The BLM plan will include: project goal, expected
benefits, pQect procedures, @mpany commitment, implementation
dates, project focation and agencies contacts.

333.100,

333,200.

333.300

This secfion is addressed in 333. And 333.300.

This section is addressed in 333. And 333.300.

The goal of the mine is to construct all facilities and
condud mining in sucfr a manner to minimize adverse
impacts towildlife. These measures will include but are
not limited to:

lnterim revegatation with desirable plant species
for wildlife, with the exception of transportation
conidors.

Speed limits on all roads to fesson potential for
possible animal/vehicular colf isions.

Wildlife awareness training to be incorporated
into the annual safety training for all employees.

Possibfe restrictions on firearms on the mine
site, and restrictions on off road vehicle usage to
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5.

lesson disturbanoe.

The Operator will ensure that DWR surveys for
cliff nesting raptors within proposed facilities
areas at feast two years prior and one year
following construction. The Division, in
consultation with DWR, deared the two
consecutive year requirement if the mine begins
construction sometime between 2005 and
February 2006. This clearance is because UEI
already had eight years of data as wefl as data
for spring 2005. The Operator will continue
annual raptor surveys in 2ffi6.

An active golden eagle nest, with young, was
documented during the 1999 spring raptor
survey. The nest is located in the left fork of Lila
Canyon within the 1-mile br,ffer zone. (See
Pfate 3-1). A consultation with USF&W, BLM,
and UDWR was held in the fall of 1999. Line of
site and potential mitigation was addressed
during this meeting. The results of this
consultation are addressed in Sec 322.220 and
the Lila Canyon EA. This nest was not active in
2000, 2W1, 2OO2, or 2003. A survey was not
done in 2@4. In 2005 nest 946 contained a
possibfy dead chick. (See Appendix 3-5 for
updated inventories)

7 . The Operatorwill adhere to exclusionary periods
when initiating construction and final redamation
projeds. The exclusionary periods include:
raptors (Feb 1 - July 1), Bighom sheep lambing
(May 1 - June 15), and Pronghom (May15 - June
201.

The Applicant does not pfan to monitor any wildlife
species during the life of the operation with the
exception of raptors. Helicopter spring raptor surveys
will be conducted at a minimum of a l-mife radius
around any newor potentially disruptive mining activity,
2-years prior and annually after the proposed activity
Permittee will contact the USFWS, DWR, and the
Division immediately following raptorfly-over surveys if
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raptors are observed nesting.

The mine will emphasize their commitment to legal
requirements of firearm and off-road vehicle-use by
employees. This type of program has been adopted by
the operatorand will continue throughout the operation.
An education program aimed at minimizing potential
negative impacts by employees will be presented
during the Operators annual retaining programs.
Employees will be informed about the wiHlife in the
area and about which species are protected. They will
be counsefed to refrain from poaching or harassing
animals and about the need to preserve the wildlife.
Theywillalso be instruc{ed on the danger of animals on
the road during dusk and night hours and conseguentfy
the need to reduce speed to avoid colliding with
animals difficult to see in these periods of poor light. All
threatened or endangered wildlife sighted within or
adjacent to the permit area will be reported to the
appropriate state and / or federal agency.

The location and construction of the haulage road, as
well as measures for the protection of surface
hydrology, from sedimentation, including the
sedimentation pond and other drainage control
structures, are discussed in Chapter 7 , Hydrology.

Any waters discharged from the facility wifl be
monitored in accordan@ with UPDES Permit
No.UTG04;OO2 . Major disturban@s will be scheduled
to avoid deer / antelope fawning times.

No use of pesticides or clremicals that have serious
consequen@s to plants or wildlife will be used on the
permit area, unless recommended by a regulatory
agency and under their direction.

Prevention of fires and their spreading outside the
permit areawilf be accomplished through; watersprays,
and fire extinguishers located at all facilities . Wld fires
will be addressed by the appropriate state and federal
agencies. Operation and reclamation activities will be
done in compliance with the Endangered Species Act
of 1973. As instructed by the Bureau of land
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Management and the Utah Division of Wildlife
Resources, fencing will be removed when DOGM
determines that alf reclamation standards have been
met. Further measures taken to enhance wildlife
habitat during reclamation are discussed under the
'Reclamation Plans" section of this chapter.

The interim reseeding of srnall areas will provide some
small amounts of additional forage and seed.
Reseeding will partianlarly benefit rodents and
passerine birds seeking seeds in this sparse vegetative
type. The seeding of sediment pond slopes usually
provides a bonus crop of seeds as the plants are
watered by intermittent runoff.

Within the disturbed area, there are areas of
undisturbed ground suctr as in topsoil storage areas.
These areas will be posted so as to preclude trespass
by vehicfes and/or mine equipment. In addition, dust
control will be practiced throughout the life of the mine
to minimize impacts from blowing dust .

The sediment pond on the disturbed area will hold
water during short periods and will provide some
additional surface water for wildlife. The stored water
may prolong use of that portion of the winter range by
deer because water is often the limiting factor on dry
winter ranges. Migrating smafl birds and mouming
doves will also utilize this water to recuperate during
their flights, as well as a small indigenous flock of
chukkers. In the event the water in the pond were to
contain any material which would be hazardous to
wildfife (ex oil, grease), the materialwould be removed
by the use of petroleum selected filtration material. The
filtration material will be used when an apparent sheen
is visible on the pond. lt hazardous materials are
observed the Division will be notified immediately to
develop a protection plan for wildlife. The pond will be
monitored visually daily by surface personnel for signs
of oil and grease.

34(r. Reclamation Ptan.
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UL A reclamation plan for final revegetation is presented below.

341.100.

ul.20t0.

TABLE 3-3 is a timetable of reclamation activities upon
cessation of operation. The tentative life of a mine is
twenty years depending on market and mining
conditions. As such, the time table is generic and no
set year will be specified for the cessation and
abandonment of operations.

This section is addressed in 341 .21O.

3d1.210.

3/I.220.

TABLE 3-4 indicates the species and amounts
per acre of seeds to be used in revegetation.

The seed mixture used to revegetate the
disturbed areas at Lila Canyon Mine is given on
TABLE 34, afong with the rates of application.
The seed mixture was developed for the
disturbed area with respect to a number of
considerations. Glimatic conditions of area and
the availability of waterwere reviewed to assess
the need for drought-tolerant species. The
vegetation information was evaluated to
determine the seed mixture needs
coresponding to productivity, cover and
diversity requirements. Data was gleaned from
the soils report to sefect species adapted to the
physical and chemical characteristics of the
potential seedbed.

The disturbed area wifl be recfaimed after all
operations have ceased at the mine site and all
pertinent structures have been removed. The
coal wifl be loaded out and the surface wilf be
left relatively free of debris. The area will be
recontoured to approximate pre-mine
configurations. The soil will then ripped to a
depth of 16 -18 inches.

The previously salvaged top soil will then be
redistributed over the total disturlced area. Soil
depth and soil cover are addressed in Chapter 2.
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The seedbed will be prepared by completing the
final grading and again either gouged or ripped
to a depth of 6-18 inches or to bedrock. Ripping
the soil will be completed at a speed that
maximizes the action of the ripper shanks and
promotes spoil material disruption to the
required depth.

During the final ripping or gouging pro@ss,
seedbed material will be collected and sent to a
laboratory for analysis to determine fertifizer
requirements. The fertilizer re@mrnendations
will be added to the soil at the specified rate of
application. Seed and fertilizer will be
distributed utilizing a hydroseeder . Fertilizer and
seed will not be mixed during hydroseeding
operations.

Hydroseeding operations will not be conducted
when wind velocities would interfere with the
even distribution of the material. All efforts will
be made to attain an even distribution of seed.
(See Appendix 5.8)

Once Hydroseeding is complete, the area wifl
be hydromulched, seeAppendix5€ and Sedion
ul.230.

The area will be seeded and fertilized (if
needed) with the recommended species ( see
TABLE 3-4), and nutrients at the specified rate
of application. At present a general
recommendation indicates that 100 pounds per
acre of 16-16€ will need to be added as a
nutrient.

All efforts will be made to insure the quality of
materials purchased for reclamation activities
are maintained throughout all work.
Commercially purchased seed will have the seed
names, lot number, per@ntages of purity,
germination, hard seed and percentage of
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34I.230.

uI.2&.

uI.250.

maximum weed seed count clearly marked on
each container. No seed will be accepted if they
contain seeds ol a state+ecognized noxious
weed species. Soures for "@mmon" seed
should be those with cfimatic and elevational
clraracteristics as dose to site characileristics as
possible. Legume seed will be inoculated with
the coned Rhizobium.

The site wifl be hydro-seeded with seed and an
initiaf 500#/acre of mulch and lO#/ac;:e of tac
agent. Followed shortly by an additional 1500 to
2OOWlase of mulcfr. Finally, an additional
100#acre of tac and fertilizer, ctroice and
application rate to be detemined by the testing
in section 243, will be applied. Fertilizer and
seeds will not be mixed together during the
hydro-mulching operations.

There will be no irrigation or supplementary
water used during or after the revegetation of the
area. There are no planned pest or disease
control measures for the mine site reclamation.
Pest or disease control measures may be
included in this plan if results from the test plot
and I or reference area indicate a need. The
measures will be consistent with proper
rangeland and wifdlife management.

A reference area for the mine site disturbance
was established adjacent to the proposed
facilities during the summer of 2003 (Figure 1,
Appendix 3-1). The referen@ area was chosen
in an area which represents the natural
premining conditions of the permit area. This
referen@ area willfacilitate the determination of
successful revegetation and the resuftant final
bond release for the Applicant.

Comparisons of the revegetated area and the
referenoe area will be made using the data
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Table 3.4t3.5
INTERIM AND FINAL RECLAMATIOTII SEED MlX
Recomrnended Seed Mix for Lila Ganyon Mine

Species l-din Narne Seeds/b # Seeds per
Acre Plarftd

%Mix
Phrned

Seedfrrg
Rde

Lbs/ acre

S€eds
t f (

Gnasses

Needle And Thrced Stipa Cornata 115,q)0 n,4t2 5 2.00 5.3

Indhn Riegfass Achnaherum hurnm<*les 141,fiX) ?82,mt 6 200 6.5

Basin \Mld Rye Leymus c;irereus l3p,(m 1?9,73 3 1.00 3.O

C'alleta Hlhrh ft'rnerii 314sm 313,ffP 6 1.00 7.2

Bluebunch Wneatgrass eseuOoroegnerb spicata 140,(X)0 139,392 3 1.m 3.2

Slender Whe@rs Efyrnr,rs bachycaulus 159,(xD 317,S8 6 200 7.3

Blue Gamrna Borrtddn gracilis 825,(X)0 gzl,m 1 7 1.00 19.0

Subtotal
51.4

Forb

Bfue Fbr Linum lewisii 2Sl,(X)0 x,w 6 1.00 6.8

Palmer Penstemon PenSemon palmed 610,q)0 152,ffi 3 o.E 3.5

Globendlow Sphaeralcea amtigm 5(X),(Xto ffi,4'lo 5 0.50 5.8

lndbn Paintbnsfr Cdillefrr linarhefolh 4,915,(X)0 {/9,1d} 1 0 0.10 11.0

Fringed Sage Afterti{rh fiigkla 4,536,(X)0 435,qxl 9 0.10 10.o

Subtotal
37.0

Shrubs

VttpmirB Big SagB &terfth tidenHa 2,5/6,(X)O 63,4(X) 1 3 o.6 15.0

Green Rabbitbrusft Ghrysdlamnus nauseGus 400,(x)0 41,3f'i2 1 o.10 1.0

Furwirg Saltbtrsft AUidq@nensoens 52,0(X) 43,5d) 1 0.64 1.0

Wnterfaft Gerabides hnata 56,700 56,@8 1 1.00 1.3

ShaGcale Arfriplex cmfedifolh 64,9(X) 64,904 I 1.m 1.5

Cliffiose Cowanh mexicana 64,600 64,44 1 1.00 1.5

Bhd( Sage Artemisia non 907,200 z3X),868 5 0.25 5.3

Subtotal
26.5

TOTAL PER
ACRE

16,790p00 5p07,658 r00 r039 {15
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341,300.

342. Fish and U\lildlife.

342.100.

342.200.

obtained from the ninth and tenth year sampling. This
data will be used to obtain statistical information that
will show the site meets the requirements for bond
release.

The methods outlined have a proven performan@
based on the successful reclamation of the Horse
Canyon Mine in the immediate drainage to the north
(less than two miles) in like habitat and asped.

The Operator wifl conduct a study to determine the
optimum time for seeding warm seasons species (refer
to page 29).

A fish and wildlife plan follows: '

The sediment pond will be maintained through the life
of the operation and will be removed when effluent
criteria is met following reclamation.

Rangeland for domestic stock is the secondary
intended postmining land use with wildlife habitat as the
primary land use. Plant species appropriate for
enhancing the wildlife habitat were sefected on the
basis of known wildlife requirements including
nutritional value for fish and wildlife, use as cover for
fish and wildlife and ability to support and enhance fish
and wildlife habitat. The Pinyon/Juniper area will be
enhanced and reclaimed to the Grass/Shrub community
type. The habitat type provides excelfent winter range
for big garne, as well €s, an increase in rodent
populations which in tum are beneficial to raptors The
Lila Canyon EA has stipulated that in excess of 70
acres of wildlife habitat wifl be enhanced to offset
negative impacts associated with the disturban@
created by the mine-through the life of the mine and
until sucl'r time as the site is fully reclaimed.

U2.21O. This section is addressed in 342.2O0.

342.220. This section is addressed in 3t12.2@.
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342.230. This section is addressed in U2.2OA.

342.300. This sestion is nol applicable.

U2.4@. This section is not applicabfe.

350. Performance Standards

351. All coal mining and reclamation operations wilf be canied out
according to plans provided under R&15-301-330 through Rg5-301-
340.

352. Lila Canyon Minewill implement contemporaneous reclamation on all
areas that are disturbed through construction or in the course of
mining that will not be utilized for future activity that constitutes
continued d isturbance.

353. General Requirements. The Permittee will establish on regraded
areas and on all other disturbed areas a vegetative cover that is in
accordance with the approved permit and reclamation plan. The first
available season following abandonment/completion the area will be
seeded and mulch in accordan@ with the approved reclamation plan.

353.100 The contemporaneous seed mix TABLE 3-5 is capable
of self-regeneration.

The seed mix in Table 3-S is designed to be compatible
with native plant species and beneficial to the animals
indigenous to the area for both forage and @ver.

*ffi ::5T"1;lfi 11l"""5ffi i#:ii"J,""?:':I:iy;ttr
faws goveming seeding.

353.130. The vegetative @ver will be at least
equal in extent of cover to the naturaf
vegetation of the area; and
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353.140. Capabfe of stabilizing the soil surface
from erosion.

Be compatible with the approved postmining
land use:

Have the same seasonal characteristics of
growth as the original vegetation:

Be capable of self+egeneration and plant
succession:

Be compatible with the plant and animal species
of the area; and:

Meet the requirements of applicable Utah and
federal seed, poisonous and noxious plant; and
introduced species laws or regulations.

353.200. The reestablished plant species will:

353.210.

353.220.

353.230.

353.240,

353,250.

353.300. The Division may grant exception to the requirements
of 353.220 and 353.230 when the species are
necessary to achieve a quickgrowing, temporary,
stabilizing cover, and measures to establish permanent
vegetation are incfuded in the approved permit and
reclamation plan.

353.400. There are no prime farm lands within the permit area or
anticipated crop lands.

Timing: Seeding will occur between Septernber 30 and may proceed
up until March 30 depending on snow and frost condition

DOGM has expressed a @ncern over the fall planting of the warm
season species, Blue grama and Galleta. Both of these species are
in evidence at the Horse Canyon Site, \ryhich was reclaimed in the fall
of 1991. However, UEI is committed to use these species in the
interim seed mix, adjacent to the sediment pond. Area 1, the
Southeast @mer, and Area 4 the Northwest comer of the pond
disturbanoe, will be seeded mid summer (Jufy) folfowing the
construction. Area 2, the Southwest quarter and Area 3 the Northeast
quarter of the disturban@, will be seeded late fall (October) following
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construction. The line separating the four areas will be staked on the
ground. Ocular estimates of the success of the reclamation will be
implemented each fall for 3 years following the reclamation. In year
4, if there appears to be an apparent difierence in su@ess, a
quantitative sample will be taken. The sample wifl identiff both
species composition as well as overalf vegetative cover for both
areas.

lf in the event a conclusion as to the timing of planting results in a
significant degree of success, the reclamation plan can be modified
during the 5 year renewal process.

355. Mulch will be applied on the same bases as indicated for permanent
reclamation.

356. Standards for Success:

356.100 Success of revegetation will be judged on the
effectiveness of the vegetation for the approved
postmining land use, the extent of cover compared to
the extent of @ver of the referen@ area.

356.110. Standards for suc@ss, statistically valid
sampling techniques for measuring success, and
approved methods are identified in the Division's
'Vegetation Information Guidelines, were
followed closely. (See "Lila Canyon Vegetation
Inventor/ found in Appendix 3-1)

Standards for su@ess re@mmended in the
"Vegetation Information Guidef ineso were
followed closely. (See'Lila Canyon Vegetation
Invento4/ found in Appendix &1)

356.200. Standards for su@ess will be applied in accordance
with the approved postmining land use of wildfife and
incidental use by domestic stock.

356.210. This Section does not apply since the area is
post mining wildlife habitat, with incidental use
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356,220.

by domestic stock.

This Section does not apply since there are no
agriculture lands within the permit area and no
prime farm lands. See Chapter 2, Appendix 2-1
(Prime Farmland Letter).

Success of vegetation will be determined on the
basis of tree and shrub stocking and vegetative
ground @ver. Sudr parameters are describe<l as
follows:

The requirements for cover, productivity
and woody plant density are, at least 90016
of the @ver, woody plant density and
productivity of the referen@ area with
90o/o statistical adequaey. The site will be
sampled in a manner similar to the
method used to sample the reference
area.

Diversity will be determined with the following
method:

1) All species en@untered with at least a
z0a6frequency in the vegetation sampling
will be categorized into life forms. The
life form categories that wilf be used are
native grass, native broadfeaf forbs,
native shrub, desirable introdu@d, and
undesirable. Undesirable species are
those generally classified as weeds or
that are poisonous to livestock. lf there
is any question whether a species should
be considered undesirable, the Division
and UtahAmerican will consult with the
Emery County Weed Department.

2) The standard will be that the reclaimed
area must have at least as many native
grass, native broadleaf forbs, and native
shrub species occuning at 20oh or
greater frequency as the referene area.
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native shrub species occuning at 2Ooh or
greater frequency, the reclaimed area
must also have this many species. The
species do not need to be the same.

Essentially the same method would be used to
judge seasonality, but the only categories would
be warm and cool season.

Erosion control relative to both vegetation
density and species compositionwould be based
on effluent standards as committed in the
UDPES permit. All drainages leading away from
the permit area will be sampled as often as
practical. \A/hen effluent standards are met, the
vegetation wifl have demonstrated its erosion
control effectiveness. Woody plant density for
the entire area will be established with 1,500
plants per acre, unless the Divisions
consultation with area agencies determines a
different density.

356.231.

356.232.

354.233.

(See Section 256.230)

Tree stocking / woody plant density will
meet or ex@ed UDOGM guidelines for
bond release.

Success standards for vegetative ground
cover: (See Section 2ffi.230')

356.240. This Section does not apply since no portion of
the permit area will be used for industrial,
@mmercial or residential use.

356.250. No pre-law mining occuned on the Lila canyon
Permit area.
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357. Revegetation: Extended Responsibility Period.

357.100.

356.300.

356.400,

357.200.

357.300.

Lila Canyon Mine is committed to maintain siltation
structures until vegetative cover is adequate to allow
runoff to meet affluent limits as directed by UDOGM at
a minimum two years following vegetation
establishment.

Lila Canyon Mine will have all disturban@ associated
with removalof siftation structures seeded and mufch in
accordance with the approved revegetation plan.

The period of extended responsibility for successful
vegetation wifl begin after the last year of seeding,
fertilization, inigation, or other work, excluding
approved husbandry practices.

Vegetation parameters will equal or exceed the
approved success standard during the growing seasons
for the last two years of the responsibility period. The
period of extended responsi bi I ity wi | | conti nue for five or
ten years based on precipitation data.

357.210. Since Lila Canyon has an average annual
precipitation of less than 26.0 inches this
section is not applicabfe.

357.220. The mine plan area averages nine incfres
at the lowest elevation (area of greatest
disturbance) to fourteen to sixteen inches
at the highest elevation. Lila Canyon
Mine wifl assume the ten year bond
liabifity period.

Husbandry Practices - General Information

357.301. Lila Canyon Mine would like to reserye the right
to apply for augmentation of reclaimed area
extending the bond liability period on a site
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357.302.

357.303.

357.304.

357.310.

specific case scenario.

Husbandry practices proposed for the reclaimed
areas are not necessitated by inadequate
grading practices, adverse soil conditions, or
poor reclamation procedures.

The Division will consider the entire area that is
bonded within the same increment, as defined in
R645-301€20.1 10, when calculating the extent
of area that may be treated by husbandry
practices.

lf it is ne@ssary to seed or plant in excess of the
limits set forth under RO45-301-357.300, the
Division may allow a separate extended
responsibility period for these reseeded or
replanted areas in accordance with R645-301-
820.330.

Reestablishing trees and shrubs

357.311.

357.312.

Trees or shrubs may be replanted or
reseeded at a rate of up to a cumulative
totaf of 2OoA of the required stocking rate
through 4OoA of the extended
responsibi lity period.

Lila Canyon Mine has incorporated wood
pfant I tree seeding into the seed mix (see
TABLE 3*4). lf after two years following
seeding and mulching it is apparent that
woody plant density / tree @ver appear to
be insufficient for bond release; the mine
may elect to re-enter selected areas and
augment the direct seeding with either /
or containerized or bare root seedlings,
this determination will need to be made
on a site specific bases. The goal for
bond release is the establishment of 1500
woody pfants per acre.
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357.330.

357.324.

Based on similar reclamation projects in
adjacent areas, the need to control weeds other
than by selected removal is unlikely. In the
unlikely event that weed control is required by
chemical means, RA45-357357.321 will be
followed. In the unlikely event that weed control
is required by Biological means, R&15-357.323
will be followed. ln the unlikely event that weed
control is required by mechanical means, R645-
357.322 will be follored.

357.32L |n the unlikely event that weed
control is required by Chemical
means, RA6-357.321 will be
followed by mine personnel.

357.322. fn the unlikely event that weed
control is required by Mechanical
means, R645-357.322 will be
followed by mine personnel.

In the unlikely event that weed
controf is required by Biological
means, Rtr5-357.323 will be
folfowed by mine personnel.

In the unlikely event that weed
contro l  pract ices damage
desirable vegetation, R645-
357.324 will be followed by mine
personnel.

357.323.

Wildlife habitat is the priority post mining land
use. As sucfi, control of wildlife is not
anticipated.

357.331. Wildlife habitat is the priority post
mining land use. As such, control
of wildlife is not anticipated.
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357.340.

357.332. Mine personnel do not anticipate a
need to implement control
rneasures for small mammafs or
insects. However, in the unlikely
event that control is ne@ssary,
R64S357.332 will be followed.
The Division must approved
animal control methods sited in
RA|S-357.332.

Natura I Disasters and | | legal Activities Occuning
After Phase ll Bond Release. Where
necessitated by a natural disaster, excluding
climatic variation, or illegal activities, such as
vandalism, not caused by any lack of planning,
design, or implementation of the mining and
reclamation plan on the part of the Permittee, the
seeding and planting of the entire area whicfr is
significantly affected by the disaster or illegal
activities will be allowed as an accepted
husbandry practice and thus will not restart the
extended responsibility period. Appendix C of
the Division's "Vegetation Information
Guidelines" referenoes publications that shonr
methods used to revegetate damaged fand.
Examples of natural disasters that may
necessitate reseeding which will not restart the
extended responsibi I ity period include wi ldfires,
earthquakes, and mass movements originating
outside the disturbed area.

357.U1.

357.U2.

The extent of the area where
seeding and planting will be
allowed will be detennined by the
Division in cooperation with the
Permittee.

All applicable revegetation
success standards will be
achieved on areas reseeded
following a disaster, including
Ret5-30 1 -356. 232for areas with a

Page -35-



llorse Canyon Mlne - l.ihQrnveo Ertendon tftahAmrican Enerw lnc.

357,350.

357.360.

designated postmining land use of
forestry or wildlife.

357.343. Seeding and planting after natural
disasters or illegal activities will
only be allowed in areas where
Phase ll bond release has been
granted.

No lnigation is anticipated.

Rills and gullies in excess of eight inches width
and I or depth will be repaired on a seasonal
bases. Repairs will be made in suctr manner
that minimizes additional disturban@ and yet is
cost effective based on site specific conditions.

357.361. After the first 20o/o of the extended
responsibility period but prior to
the end of the first 600/0 of the
responsibility period or until Phase
ll bond release, wfrichever @mes
first, highly erodible area and rill
and gully repair will be considered
augmentative, and will thus restart
the responsibility period, ,f the

3fi il:,,T;::iffiil[3f :lg':t3
a continuous area is larger than
one acre.

357.362. The extent of the affected area will
be determined by the Division in
cooperation with the Permittee.

The area affected by the repair of
highly erodible areas and rills and
gullies is defined as any area that
is reseeded as a result of the
repair. Also included in the
affected areas are interspacial
areas of thirty feet or less between

357.363.
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357.364.

357.365.

repaired rills and gullies. Highly
erodible areas are those areas
Mticfi cannot usually be stabilized
by ord inary  conservat ion
treatments and if left untreated can
cause severe erosion or sediment
damage.

The repair and/or treatment of rills
and guflies u/hich result from a
deficient surface water control or
grading plan, as defined by the
recrlnence of rills and gullies, will
be considered an augmentative
pradice and will thus restart the
extended responsibi lity period.

The areas of concern on the initial
reclamation are those natural
drainage channels \i/hich will be
reconstructed during the earth
moving phase of reclamation.
Specific design and specifications
are included in Chapter 7
(Drainage Design). Alf regraded
areas in excess of three percent
slope will be sacrificed to aid in
the retention of moisture and
minimize erosion. Areas in excess
of 3:1 slopes wilf receive
additional mulcfr and tac to
faci I itate vegetation estabf ishnent.

358. Protection of Fish, Wldlife Values: Mine personnel wifl be
trained annually on environmental awareness, a portion of the
training will deal with wildlife concems, such as avoidance
during stress periods, caution in driving to and from work
during peak usage periods, re@gnition of any threatened and
endangered species etc. Speed limits will be posted to
minimize vehicular I wildlife accidents. In addition, all suitable
water en@untered during mining will be discharged in such a
manner to make it available to wildfife.
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358,100.

358.200.

358,300.

358.4{Xl.

Appendix 3-3 is a letter from U.S. Fish and Wildlife
Service identifying all threatened and endangered
species that could occur in the permit area or within a
one-half mile proximity. All mine personnel will be
trained to identify these species and instructed to notify
the environmental coordinator at the mine. The
environmental coordinator will confirm, if possible, the
identification, notiff the Division, and then take what
ever actions are necessary to safeguard both the
species and it's habitat.

In addition, a threatened and endangered species
inventory will be conducted prior to any disturban@.
Historical as well as current threatened and
endangered inventories are included in Appendix 34.

Prior to any disturban@ a raptor inventory will be
conducted to ensure that no raptors or their nests or
young would be adversely impacted through any mining
or mine related activity. A copy of historical raptor data
as well as cunent survey results are attached as
Appendix 3-5.

A one-half mile buffer zone of no disturbance during
critical nesting periods will be maintained during that
portion of the year that the nest sites are active.

No coal mining and reclamation operations will be
conducted in a manner u/hich woufd result in the
unlawful taking of a bald or golden eagle, its nests, or
any of the eggs.

This section is addressed in 358.200.

There are no wetlands and / or riparian areas within the
area of potential disturlcance.

Each operator will, to the extent possible using the best
technology cunently available:

358.510. Afl power and transmission lines will be
designed with the best technology

358.500.
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358,530.

available to safeguard raptors.

All structures; fen@s, conveyors etc., will
be designed to affow free movement of
large mammals except in those areas
where it is ne@ssary to preclude large
animals for their own safety; example:
power substations, oil storage area etc.

All structures; fences, conveyors etc., will
be designed to allow free movement of
large rnammals except in those areas
where it is ne@ssary to preclude large
animals for their own safety; example:
power substations, oil storage area etc.
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Table 4-l

'Close proximity to Permit area

ENNTY OWNER I.AND USE

Federal
Government

U.S. Bureau of Land Management Range Valley Mountain Habitat
Management Plan
U-6,WHA-T4

Federal Coal Leases:

u-0126947
u.ol4217
u-014218
sL-066145
sL-066490
sL-069291

Fedenl G razing Albtnrents:
Little Park
Coon Spring
Cove
lcelander
Range Greek

Areas of Wldemess Chanacfer
Turtle Canyon WSA

State
Govennment

State of Utah

County Govemment Emery County*

Private Josiah and Etta Marie EardleY
lntermountain Pover Agency
Bronco Coal Company
College of Eastem Utah
Brent Davies*
William Marsing Livestock, Inc.'
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coal oryoership t*rJl*ffiffi"St*- and Lila canyon

v4126947 120.00

u4t4'n 40.m

26 sr,46al90 /m

sL469291 40.00

1 6 s l 5 E l9 v4t26947 il0.00

30 u4126947 r90.00
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Fdnd
Acr€s
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Acrcs
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SI.'BTOTAL 24830 0.76 499.61 M3.56 519.U 0,00

Total'A"Hqse Caym t327.75

T@l S"LilaCat@ 4ffi.32

GRAI{DTOTAL 59v2.07

(l)r.rEr
(2)Erdlev
(3)BmoCol Cmp@y
(4) CE(r

Federal coal leases relative to the Lila Canyon Mine permit
area are depicted on Plate 54. There are six federal coal
leases comprising the permit area, all of which are assigned to
Utah Anrerican Energy, lnc. The acreage for each lease is
presented on Table 1-1.

Grazing allotments in the Lila Canyon Mine permit area are
depicted on Pfate +2. These grazing allotments have
remained unchanged for the past 10 years. The permit area
is located primarily within the Little Park Allotment and to a
lesser extent within the Cove Allotrnent. Tabfe +3 , along
with Plate 4-2, describes the allotrnents, ownets, acreage, and
animal unit month (AUM's).

The boundary of the Turtle Canyon Wilderness Study
Area (WSA) in relation to the permit area is shown on Plate 4-
4.
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411.141.

411.141.1

411.141.2

411.141.3.

411.142.

County, Utah". This report was written in March 1986
by Don Southworth and Asa S. Nielson for the Mining
and Reclamation Plan submitted to the Division by
Intermountain Power Agency. A cultural Resource
Inventory of the Kaiser Steel Corporation South Lease
Mine Property and a Test Excavation (42EM1343 in
Emery County, East Centraf Utah conduc'ted by
Rebecca Raucft (1981). These and additional survey
reports of the area are included in Appendix 4-1.

Detailed archeological ground surveys were conducted
at the Lila Canyon mine site and associated disturlced
area, by Montgomery Archaeological personnel. This
survey was conduc{ed in 1998 and 1999 and is
included within Appendix 4-1 .

Historic resour@s All suctt sites are depided on Plate
4-3.

The locations of listed or eligibfe cultural and historical
resources in the area are discussed in Appendix 4-1
and shown on Plate 4-3.

No cemeteries are located in or within 100 feet of the
proposed permit area.

No fand within the proposed permit area is within the
boundaries of any units of the National System of Trails
or the Wild and Scenic Rivers System.

Within the area there are five historic resour@s that
are either on or eligible for listing on the National
register. There is one listed site (42EM122212.5 miles
from the facility area. One eligible site (42EM1343) has
been recovered and another (42EM2517') will be
re@vered prior to construction. The other two eligible
sites (42Ei1A255 and 42E|,112256) are not expected to
be impacted by operations.

SHPO @ncurs with the Division's determination of 'No

Historic Properties Affected" for 42Em2255 and
42Em22ffi. The SHPO is aware of the BLM recovery
pfan for 42Em2517 that will occur after mine plan
approval and before construction.
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411.143.

411.1U

411.200.

411.214.

411.224.

411.220.

No publicly owned parks or places listed on the
National Register of Historic Places would be adversely
affected by the proposed coal mine.

BLM will develop a BLM recovery plan tor 42EM2517
that will occur after mine plan approval and before
construction.

Of the nineteen cultural and historical sites identified in
the area, only one, 42EM1222, is listed on the National
Register of Historic Places. This site is approximately
2.5 miles from the surface facility and therefore, no
impacts should occur at this site.

Previous mining and exploration activities have
occured within the proposed permit area within the last
twenty years. In the mid-1950's, the road along the
bottom of Lila Canyon was constructed to allow
exploration of the resour@s. The road intersects the
Horse Canyon Highway approximately 1.4 miles to the
north and loops back to the south to intersect Highway
191 and 6 to the south (see Plate 4-1r. Tuto sealed
breakouts (Plate ll-2 of Horse Canyon Plan) are
located in the left fork of Lila Canyon where the Lila
Canyon fan was instalfed in the 1950's. The Lila
Canyon fan was used until the closure of Horse Canyon
post 1977, and therefore, the cunent Coal Regulatory
Program has jurisdiction over this disturbance and it is
included in the permit area.

Coal was removed from the outcrop of Horse Canyon
and transported back through the Horse Canyon Mine.
Excavation indicates only a small arnount of coal was
previously removed.

In the past, coal was removed from the Sunnyside
Searn.

Because the old portal has been sealed, it is difficult to
ascertain the total amount of coal which had been
removed.

The exact date of the coal outcrop excavations is
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420. Air Quality.

421. Compliance with the Clean Air Act Mining and reclamation
operations will be conducted in compliance with the
requirements of the Clean Air Act and other applicable state,
federal statues.

422. Compliance Efforts: Appendix 4-3 contains the "lntent to
Approve" and the actual "Approval Ordef for the air quality
permit obtained from the Utah Bureau of Air Quality. The
initial air quality permit is for 1.5 million tons. Revisions to the
air quality permit will be made to accommodate future
increases in production.

423. Since Lila Canyon Mine is an underground operation this
section is not applicable.

424.

425.

423.100 Since Lila Canyon Mine is an underground
operation this section is not applicable.

423.200 Since Lila Ganyon Mine is an underground
operation this section is not applicable.

Since Lila Canyon Mine is an underground operation this
section is not applicable.

Since Lila Canyon Mine is an underground operation this
section is not applicable.
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521.140

is not applicable.

Mine maps and permit area maps and or cross-sections
will clearly indicate the following:

Plate 5-1 shows the permit boundary and Plate 5-
2 shows the disturbed area boundary. Additional
subareas that might require additional permits are
addressed in Section 1 12.800 and 4-18.

The underground workings are shown on Plate 5-
5.

Area of land affec{ed according to the sequen@
of mining and reclamation is shown on the
appropriate plates.

Land forwhich a performan@ bond will be posted
is shown on the appropriate plate. Plate 5-2 as
well as others show the atea for which the
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521.143 The proposed disposal site for placing the slope
rock is shown on Plate 5-2 as welf as other
appropriate plates.

521.150 Plates 6-2,6-3, and 6-4, show surface contours that
represent the existing land surface configuration of the
proposed permit area.

521.151 The Plates show the surface contours for all
areas to be disturbed as well as over the total
permit area. The Plates showing the surface
contours has been prepared by or under the
supervision of a registered engineer.

521.152 No previously mined areas are included within
Part "8". Therefore this section does not apply.

521,160 The maps, plates, and cross sections associated with
this chapter clearly show:

521.161 Proposed buildings, utility conidors, and facilities
are shown on Plate 5-2 as well as others.

521.141

521.142

521.162

521.163
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Ventilation of the mine will be by an exhaust type system. lt has been
estimated that 900,000 cfm will be required at full production. Intake air will
be supplied by slopes and entries from the surface.

A water supply system will be installed. Potable water from an approved
sour@ will be hauled by truck and stored in a mine site storage tank located
near the man and coal slope portals. Alternative sources for potable water
are being considered. A treatment plant may be indicated. Process water
will be hauled from the Price River or other approved sour@ by truck and
stored in another mine site storage tank. lt is anticipated that once the old
two entry development panel is encountered that adequate process water
may be obtained from the old works. This process water will provide for dust
control, water to the mine and fire suppression. Mine water will be used with
the process water. See Appendix 7-3 (PHC) for water usage calculations.

Dust suppression will be accomplished by the use of sprays on all
underground equipment as required. Sprays will also be used along sections
of the conveyors and at transfer points.

No major de-watering concems are anticipated at this property. The wor,kings
are expected to produ@ some water with more water being produced as the
depth of mining increases. Part of this water wifl be used for dust
suppression. The remainder will be collected in sumps and pumped to mined
out sections of the mine or to the surface and treated when necessary.

Underground mining equipment to be used at Lila Canyon is typical of most
room-and-pillar and longwall mine. A list of major equipment whictr may be
used underground is listed below additional equipment not on the list may be
used as needed.

Continuous Miners
Roof Bolters
Battery Shuttle Cars
Electric Shuttle Cars
Diesel Ram Cars
Feeder Breakers
Continuous Haulage Units
Battery Scoops
Diesel Scoops
Diesel Service Vehicles
Diesel Material Haulers
Diesel
Belts and Terminal Groups
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524.78 The type and length of the stemming will be
recorded on the blasting record.

Mats or other protections used will be recorded
on the blasting record.

524.749

524.750

524.760

Since all structures are either owned by the permittee
and not leased to another person or are located over six
miles distance from the permit area a record of
seismographic and airblast information is not required.

Since a blasting schedule is not required this section
does not apply.

524.800 The operatorwill complywith the various appropriate State and
Federal laws and regulations in the use of explosives.

525. Subsidence: The permittee will comply with the appropriate Re+5-301-525
requirements.

525.100 Subsidence Control Plan

525.110 Pfate 5-3 shows the location of State appropriated water
and 5-3 (Confidential) shows the eagle nests that
potentially could be diminished or intemlpted by
subsidence.

SZS.12O SUBSIDENCE POTENTIAL (See also Section 5.4 of Part "A")

Subsidence from underground coal mines has been believed to
affect overlying forest and grazing resource lands in the
following ways:

. Formation of surface fissures \ffhich intercept near surface
soil moisture thus draining the water away from the root
zone with deleterious effects.

. Alterations in ground slope and destabilization of critical
slopes and cliffs.

o Modification of surface hydrology due to the general
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525.450 Subsidence controf measures.

525.451.

526.452.

525.453.

525.4il

525.460.

No backstowing or backfilling of voids used as a
subsidence control measure is planned at this
time. Therefore, this section is not applicable.

Support pillars as a subsidence control measure
is not anticipated at this time. However, an area
of partial mining where an unmined coal block will
be left for subsidence control is shown on Plate
5-5. First mining indicates an area where a block
of coal is roomed leaving pillars for support with
no mining of the remaining pillars. Partial mining
as shown on Plate 5-5 indicates an area where a
block of coal has been isolated without the rooms
being developed. Both first mining and partial
mining will leave support that can be used to
control subsiden@. lf the partially mined area
shown on Plate 5-5 is ever roomed out, the area
now defined as partially mined would become an
area defined as being first mined.

An outcrop barrier of coal will be left to protect
the escarpments at the outcrop. As per the
R2P2 only first mining will be allowed within 200'
of the outcrop. Mains, submains, and ventilation
portals will be allowed within the outcrop.

No measures will be taken on the surface to
prevent material damage or lessening of the
value or reasonable foreseeable use of the
surface.

Anticipated effects of planned subsidence may include
tension cracks, fissures, or sink holes. Areas of minimal
ground lowering may be anticipated. The chances of
subsiden@ related damage to any perceived renewable
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526.200 Utility Instaffation and Support Facilities.

526.210 All coal mining and reclamation operations will be
conducted in a manner which minimizes damage,
destruction, or disruption of services provided by oil, gas,
and water wefls, oil, gas, and coal-slurry pipelines,
railroads, electric and telephone lines, and water and
sewage lines $/fiich may pass over, under, or through the
permit area, unless otherwise approved by the owner of
those facilities and the Division. Since no existing
services are found within the projected disturbed area,
no negative impact to any service is anticipated.

A BLM and State Lands Utility Right-of-Way has been
applied for to contain an ac@ss road, rail from the
existing main line near highway 10, electric power, phone
lines, and gas service. This ROW is not included within
the MRP and will not fall under the R645 regulations.

The new support facilities are described in section 520
and in Appendix 54 and shown on plate 5-2 and wifl be
operated in accordance with the mine reclamation plan.
Plans and drawings for eaclr support facility to be
constructed, used or maintained within the permit area
are found in Appendix 54, Plates 5-7A, 5-78, and 5€.

526.220

526.221 The new facilities designs shown in Appendix 5-4
prevents or controls erosion and siltation, water
pollution, and damage to public or private
property, and:

The new facilities designs shown in Appendix 5-4
minimizes damage to fish, wildlife, and related
environmental values; and minimizes additional
contributions of suspended solids to stream flow
or runoff outside the permit area to the extent
possible by using the best technology cunently
available.

526.222
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downward migration of surface water through vertical
fractures.

. Modification of groundraterhydrology including connection
of previously separated aquifers and reduction in flows of
seeps and springs u/fiich rely upon tight aquitards for their
flow.

. Emissions of methane originating from the coal seam
through open fissures to the surface or at least the base of
the surficial soil u/fiich has been known to have deleterious
effects on woody plants.

A great deal of baseline data is available from many mining
settings to develop subsidence damage criteria for surface
structures (Bhattacharya et al. 1984). The SME Mining
Engineering Handbook suggests a limiting extension strain
value of 5 x 10€ for pasture, woodland, range or wildlife food
and @ver.

The formation of cracks and fissures can also have deleterious
effects on groundwater resour@s without any fissuring to the
surface. In the arid areas of Utah, impacts of modification of
the groundnyater regime can be disruption of flow from natural
seeps and springs u/hich rely on the permeability contrast of
interbedded sandstones and shale for their flows. These water
resour@s are essentially surface waters and subjec{ to the
same limiting damage criteria as surface water bodies.
Subsidence damage to surface water bodies has been studied
by a number of workers including Dunrud (1976), Wardell and
Partners (1976), U.S. Bureau of Mines (1977), and Engineers
International (1979). The results of the Wardell and Partners
studies of subsidence effects in a numberof countries indicates
that the limiting strain for the onset of minor impacts to surface
waters is approximately 5 x 10€.

Dr. Roy Sidle found in his study of Bumout Creek that
subsidence impacts to streams are temporary and self healing.
A Execr.rtive Summary of is study and published findings
follows:
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Title : Stream nesponse to subsidence from undelground coal
mining in central Utah

2. Authors: Sidle-RC IGmil-I Sharma-A Yarnashita-S

Short-term geomorphic and hydrologic effects of subsidence induced by
longwall mining under Burnout Creeh Utah were evaluated. During the year

after longwall mining, 0.3-1.5 m of subsidence was measured near impacted
reaches of the mountain stream channel. The major channel changes that
occtrrred in a 700-m reach of Burnout Creek that was subsided from 1992 to
lggi were: extent glides; (2) increases in pool lengt[ numbers and volumes;
(3) increase in median particle diameter ofbed sediment in pools; and (a) some
constriction in channel geometry. Most of the chaqges appeared shortJived,
with channel recovery approaching pre-mining conditions by l9l9a.In a 300-m
reach of the South Fork that was subsided from se,frred, although any impacts
an pool morphology may have been confounded by heavy gra ng in the
riparian reaches during the dry srunmer of 1994. Similar near-channel
sedimentation and loss of pool volume between 1993 and 1994 were noted
throughout Burnout Creek and in adjacent, unmined fames Creek. Subsidence
during the 3-year period had no effect onbaseflows or near- channel landslides.

Engineers International (1979) concluded that the minimum
safe @ver required for total extraction of the coal resources
under surface waters is approximately 60 times the seam
thickness for coal beds at least 6 feet thick or approximately
450 feet. In their review of the foregoing, Singh and
Bhattach arya (1984) re@mmended that the same limiting safe
strain and cover thicknesses be used for protecting
groundwater resour@s over coal mines.

The longwall panels will have dimensions of approximately 950
feet wide and up to 7,000 feet long and 2,000 feet deep. Using
the methods described in the National Coal Board's Subsrdenoe
Engineers' Handbook, the S/m ratio for this geometry would be
0.38 where "S" is the maximum Subsiden@ and "m" is the seam
extraction thickness. For an average seam extraction thickness
of 10.5 feet, the total subsiden@ would be 4.0 feet. However,
as described above the major impacts of this subsidence are
due to extension strains and not total vertical subsiden@. The
prediction of average extension strain is accomplished with the
use of the formula:
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+E = 0.75 S/h where S=subsidence and h=depth of cover

The solution of this equation for the Lila Canyon Mine
configuration discussed above produces a predicted, average
extension strain of 1.5 x 10€ u/hich is less than the limiting
strain of 5 x 10€ for protecting surface waters, groundwater
sour@s, pasture, woodland, range or wildlife food and @ver.
Thus it is unlikely that the gradual compression expected over
much of the subsiden@ areawill have any deleterious effects
on the overlying renewable surface resour@s. The @ver
thickness of over 2,000 feet is also much greater than the
limiting thickness of 450 feet re@mmended by International
Engineers Inc. (1979). The table below shows the expected
subsiden@ amount and expected extension strain for longwall
panels at various mining dePths.

Maximum Subsidence
& Expected Extensive

Strain (NCB 1975)

Feet Meters
Panel Width = 900 274

Seam Height = 10.5 3

Depth of Cover Width to Dedh
(a)

Ratio
0.9
0.75
0.71
0.6E
0.65
0.59
0.54
0.38
0.28

Maximum
Subsidence(S)

Extension
S:tnain (B

Feet
s00
1 000
1 100
1200
1 300
1400
1 500
2000
2500

Meters
152
305
335
366
396
427
457
610
762

Feet
9.5
7.9
7.5
7.1
6.E
6.2
5.7
4.0
2.9

Meters x 103
2.9 14.2
2.4 5.9
2.3 5.1
2.2 4.5
2.1 3,9
1.9 3.3
1.7  2 .E
1 .2  1 .5
0.9 0.9
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The pace at which subsiden@ o@urs depends
on many controls including the type and speed of
coalextraction, the width, length and thickness of
the coal removed, and the strength and thickness
of the overburden. Observations of subsidence
by Dunrud over the Geneva and Somerset Mines
indicate that subsidence effects on the surface
occuned within months after mining was
completed, and the maximum subsidence was
essentially completed within 2 years of the
finishing of retreat mining.

No major impacts of subsidence to the surface
caused by the underground mining methods
proposed during the permit term are anticipated.

The coal seam is approximately 12.5 feet thick
with only about 10.5 feet being extracted, and the
depth of cover ranges from 0' to approximately
2,300'. The rocks overlaying the coal seam are
sandstones and mudstones with some thin bands
of coal. Due to the strength of the overlcurden,
and depth of workings, even with full seam
extraction, only minimal subsiden@ if any is
anticipated.

Some surface expressions of tension cracks,
fissures, or
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additional monitoring for that area will be required.

A ground survey will be perforrned in conjunction with
the quarterly water monitoring program. During the
normal water monitoring program any cracks observed
wifl be noted and reported to DOGM.

Two areas of the permit have stream reaches with less
than 1,000 feet of cover over the coal seam. As
discussed in Section 525.120, it is not envisioned that
subsidence will negatively impact these areas.
However, during and following mining near these areas,
special attention will be paid to these areas during the
ground surveys.

The ground survey will consist of walking and
photographing the various areas of the surface over the
mine where subsidence might occur. lf evidence of
subsidence is identified, the area of subsidence will be
surveyed and the extent of the disruption identified.
Depending on the extent and location of the damage,
mitigation measures will be reviewed and implenrented.
Due to the fact that mitigation options change with time
as new technology and measures are developed, no
specific measures are presented in the application.
However, UAE provides a commitment that where
subsidene damage affects uses of the surfiace, the land
will be restored to a condition capable of maintaining the
value and reasonable foreseeable uses which it was
capable of supporting before the subsidence. The
surface effects will be repairs as described in Section
525.500.
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Ground Preparation

Vegaation and topsoil will be removed from the proposed refi.rse site and stored in the
topsoil pile as shown on Plate 5-2 and Ftgrre l, Appendix 5-7. Subsoil will then be
removed fiom the area as shown on Figurel. The zubsoil will be pushed to the side using
the blade of a caterpillar. The hole that is made by pushing the zubsoil to the side will be
filled by refuse materia! either from the rock slope dwelopment and or coal processing
waste or underground dwelopment waste as per Figure l.

Placement of Re'firse

Refuse will be dumped into the hole created from the rernoval of the subsoil. The reftrse
will be ptaced in the hole as per Figure I . The refrrse will be placed in I 2" lifts and
compacled using a front end loader. Once the hole is filled to the level slrcwn in Figure I
the subsoil will then be placed over the top ofthe refirse in 12" Iifts and compacted with a
front end loader, then anothen hole will be constructed by rernoving zubsoil adjacent to the
prwious hole. The topsoil removal and storagg zubsoil recrov4 hole behg filled with
refirse, and zubsoil replacement, procedure will be repeated as additional refirse disposal
area is needed.

The dumping (placing) of refirse into a prepared hole is NOT the same as "end du.pind'.
End Dumping is defined by the Bureau of Mnes as *Process in which earth is pushed over
the edge of a deep fll and allowed to roll down the slop€."

Refirse Testinc

lvlaterial from the roclc slope portals will be tested five times during their dwelopnem. The
first test will be during the initial startup ofthe rock slopes. Tbe second, third and fourth
tests will be when the dwelopment reaches l/4, Vr" Lnd 314 of the construction phase. The
last test wil be takeo near the completior ofthe project.

Matoial placed in the refirse pile from normal mining operations will be tested
approximate,ly wery 6,000 tons. Testing parameters for the rock slope material and nornul
mining refirse will be as per Table 2.

Soreadinc and Compaction

Compaction will take place using a wheeled loader duriog the filing operation. Upon final
reclamstion the topsoil will be redistributed over the refirse storage area and reclaimed as
per chapter 3. The total cover over the refirse area when considering the zubsoil and topsoil
will be a minimum of 4'.
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that must be remove is disposed of in dry areas underground and will never

reach the surface. A minor amount will be included with the mine-run coal

as dilution rock.

Results of acid and toxic testing completed on drill holes S-24 and S-

25 eanbe found in Appendix 6-2. Testing was completed for the strata

immediately above and below the coal seam as well as for the rock slope

material. These tests were run on drill holes and at the original projected

slope location. The present proposed slope location is approximately three

miles to north but located in the same strata. Except that the present

projected slopes will start at the top of the Mancos shale and will be driven

up to the coal seam but not beyond as was originally proposed by Kaiser.

Analysis of the strata immediately above and below the seam being

mined at the Lila Canyon fan portal, collected by BXG, and an analysis of

the Horse Canyon refuse pile have been included in Appendix 6-2. None of

the analysis have an acid-base potential that would indicate an acid-toxic

problem.

Kaiser Steel's Sunnyside Mine mined coal in the same horizons as

those in the Lila Extension. With over 100 years of mining experience at the

Sunnyside Mine operation, there has been no proven problems with acid-

forming alkaline or toxic materials in production or waste disposal. The

above statement is made based on history, data substantiating this assertion

is beyond the scope of this MRP and is not included.
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A small amount of acid- and toxic. drainage occured at the base of

the Sunnyside Mine refuse pile. The Lila Canyon refuse pile is not at all

designed like the Sunnyside pile. Acidic water has seeped from the base of

a refuse pile at Sunnyside. Even with the seepage there were no offsite

problems or impacts because of the buffering environment. The refuse piles

at Sunnyside contained reject material from the washing of coal. This reject

would have an elevated sulfur content much higher than Lila. The

Sunnyside piles were above ground, Lila is totally incised, belowthe surface.

The events at Sunnyside that lead to the seepage of acidic water from the

bottom of the refuse pile cannot happen at Lila.

Appendix 5-7 states: "Since coal washing is not proposed, the refuse

will not contain consolidated reject, which is higher in sulfur. The refuse pile

is completely incised and will be compacted and covered with 4' of material.

Thus eliminating the potential of water percolation causing problems.

Drainage over the compacted pile with 4' ol @ver will be diverted into the

sediment pond.'
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Parameter Results

pH, saturated Paste 5.0

Conductivity, saturated Paste 2.32 mmhos/cm

Calcium, soluble 15.97 meq/l

Magnesiurn, soluble 20.40 meqfl

Sodium, soluble 1.13 meq/l

Sodium Absoption Ratio .3

Boron, soluble 0.8 mg/kg

Selenium, soluble 0.05 mg/kg

Sulfur, organic 0.22o/o

Sulfur, pyritic o.070/o

Sulfur, total 0.30%

Sulfur, sulfate 0.01%

Neutralization Potential 2.2o/o as CaCOs

Acid-Base Potential (CaCO. 12 Tons/10007



Parameter Results

pH, saturated paste 7.2

Conductivity, saturated paste 5.83 mmhos/cm

Caldum, soluble 15.47 meq/l

Magnesium, soluble 86.54 meq/l

Sodium, soluble 5.91 meq/l

Sodium Absoption Ratio .8

Boron, soluble 5.6 mg/kg

Sefenium, soluble 0.035 mg/kg

Sulfur, organic 0.09%

Sulfur, pyritic 0.01o/o

Sulfur, total 0.52o/o

Sulfur, sulfate 0.42o/o

Neutralization Potential 32.2o/o as CaCOg

Acid-Base Potential (CaCOg 306 tons/10007
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Chapter 7

7OO. HYDROLOGY

71O. Introduction

7 11. General Requirements

711.200

711.300

711.400

711.500

The proposed operations and potential impacts to the
hydrologic balan@ are described in Sections 728 and 730.

All methods and calculations utilized to aclrieve compliance
with hydrologic design criteria and plans are described in
Section 74O and Appendix74.

Appl icable performan@ standards

Reclamation hydrology is described in Section 760 and in
AppendixT4.

71 1.100 The existing hydrologic resour@s of the proposed Lila Canyon
Mine area are detailed under section72O.

712. All cross sections, maps and plans required by Re$-301-722 as
appropriate, and R645-3O1-731.700 have been prepared and certified
according to R645-30 1 -512.

713. lmpoundments will be inspected as described under Section 514.300:

A professional engineer or specialist experienced in the construction of
impoundments will inspect the impoundment.

Inspections will be made regularly during construction, upon completion of
the construction, and at least yearly until removal of the structure or release
of the performan@ bond.

The qualified, registered professional engineer will promptly, after each
inspection, provide to the Division, a certified report that the impoundment
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has been constructed and maintained as designed and in accordan@ with
the approved plan and the Rd15 Rules. The report will include discttssion
of any appearan@s of instability, structural weakness or other hazardous
conditions, depth and elevation of any impounded waters, existing storage
capacity, any existing or required monitoring procedures and instrumentation
and any other aspects of the structure affecting stability. (See Appendix5-2
for the inspection form).

A copy of the report will be retained at or near the mine site.

There are no impoundments at this site subject to MSHA, 30 CFR 77.216;
therefore, weekly inspections are not required.

lmpoundments not subject to MSHA, 30 CFR 77.216 will be examined at
least quarterly by a qualified person designated by the operator for
appearance of structural weakness and other hazardous conditions.

7 20. Environmental Descri Ption

721. General. The following information will present a description of the existing,
pre-mining hydrologic resour@s within the proposed permit and adiacent
areas. This information will be used to aid in determining if these areas will
be affected or impacted by the proposed coal mining activities.

The proposed Lila Canyon Mine is located, in the southwestem portion of
the Book Cliffs in Emery County, Utah, approximately 2 miles south of the
old Horse Canyon Mine, formerly operated by Geneva Steel Company. The
proposed mining will be in the Upper (and possibly Lower) Sunnyside Seam
of the Blackhawk Formation.

Existing hydrologic resour@s of the area consist of: Surface water resour@s
intemittent by rule with ephemeraf flow streams; and Groundwater

resour@s - springs and seeps and percfred, isolated aquifers. These
resour@s have been evaluated using hydrologic data from the Horse
Canyon Mine, water level piezometers, and seep/spring inventorydata of the
proposed mine and adjacent areas. Plates 7-1 and7-lAshowthe locations
of the surface drainages, springs and seeps, and piezometers.
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722. Gross Sections and Maps

722.1OO Subsurface Water. The locations where subsurface water,
including springs and seeps, have been identified are presented on Plates
6-5 and 7-1 and data results are included in Appendix 7-1. Relevant cross
sections of subsurface water, geology, and drif l holes are shown on Plate 6-
5. Where sufficient data are available, the seasonal head differen@s are
presented on contour maps (see Figure 7-2 ) and on a Piezometer hydro
graph plot (see Figure 7-2B).

722.2OO Surface Water. Location of all streams and stoeJ<watering ponds
or tanks in the area of the mine are shown on Plate 7-1. There are no
perennial streams, lakes or ponds known to exist within the proposed permit
or adjacent areas.

A new diversion work has recently been constructed by the BLM at the
confluen@ of the Right Fork of Lih Canyon and Grassy Wash. Water from
this diversion is directed to the stock pond located in Section 28, T. 16 S.,
R 14 E. Figure 1 in Appendix 7-9 shows the location of the diversion and the
alignment of the diversion channel to the stock pond. Also, the location of
the overflow channel back to Grassy Wash is also presented on the figure.
No other ditches or drains are known to have been constructed in the area
of the mine.

722.3OO Baseline Data Locations. Locations of all baseline data
monitoring points are shown on Plate 7-1. Baseline water quality and
quantity data is included in Appendix7-1.

722.4A0 Water Wells. Three wells and three piezometers have been
identified in the permit and adjacent areas. Two wells are located within the
alfuvium of lower Horse Canyon Creek. Three water piezometers were
drilled in the area, IPA #1, IPA #2 and fPA #3, to monitor mine water levels.
Driff hole S-32 was drilled and converted to a water monitoring hole by
Kaiser in 1981. The details of these wells and piezometers are discnssed
in Section724.100 of the application. The location of all these wells and
piezometers is shown on Plate 7-1. No information on any other wells has
been identified.

722.500 Contour Maps Contour Maps of the proposed disturlred area and
mining areas are included as Plates 5-2A, 5-28,7-1 and7-z. These maps
use U.S.G.S. based contours and accurately represent the proposed permit
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and adjacent areas. Disturbed area maps present greater detail from low-
level aerial photography, for greater detail, and are tied to relevant U.S.G.S.
elevations to ensure cotrelation between the maps.

723. Sampling and Analysis
Allwater quality analyses performed to meet the requirements of R6ul5-301-
7 23 th ro u g h Rg5-3 01 -7 24. 300, Ril5-3 01 -7 24.500, RA$-3 O 1 -T 25 th rou g h
R645-3O1 -731, and R645-301 -731 .210 through R645-301 -731 .223 will be
conducted according to the methodology in the cunent edition of "Standard
Methods for the Examination of Water and Wastewatef or the methodology
in 40 CFR Parts 136 and 4U. Water quality sampling performed to meet the
requirements of Ril5-3O1-723 through R645-301-724.300, Re|5-301-
724.5OO. Ril5-301 -725 through RAn5-301 -731, and Ril5-301 -731 .21O
through R&15-301-731.223 will be conducted according to either
methodology listed above when feasible. "Standard Methods for the
Examination of Water and Wastewater" is a joint pubf ication of the American
Water Works Association, and the Water Pollution Control Federation and
is available from the American Public Health Association, 1015 Fifteenth
Street, NW, Washington, D.C. 20036.

724. Baseline Information
This section presents a description of the groundrrater and surface water
hydrology, geology, and climatology resour@s to assist in detemining the
baseline hydrologic conditions wfricfr exist in the permit and adjacent areas.
This information provides a basis to determine if mining operations can be
expected to have a significant impact on the hydrologic balan@ of the area.

724.100 Ground Water Information. This section presents a discussion of
baseline groundwaterconditions in the permit and adjacent areas. The data
set consists of piezometer, spring and seep inventory data, mine discharge,
and mine inflow information from the abandoned Horse Canyon Mine.
Appendices 7-1 and 7€ provide data through the 2002 sampling period. All
of these data and other recent data are available in the DOGM efectronic
database. The data, provided in Appendices 7-1 and 7€ and the DOGM
electronic data base, were obtained from multiple sour@s, including (but not
limited to) on-site sampling efforts, the Horse Canyon Mine P.A.P. filed by
Geneva Steel and annual reports, U.S. Geological Survey publications, and
various consultant reports. Since not all monitoring parties were required to
adhere to UDOGM or SMCM rules, the laboratory parameters varied
between reports. However, the data are still considered valid and
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appropriate for determining basefine conditions within the permit and
adjacent areas. The location of the sampling points are presented on Plates
7-1 and7-1A.

History of Data Collection. The U.S. Geological Survey conducted a water
quality study in Horse Canyon from August 1978 until September 1979
during the time that U.S. Steel operated the mine. Samples were taken
monthlyfrom the Horse Canyon Creek and analyzed for most major ions and
cations and field parameters. Metals, eight nitrogen species and other minor
chemical constituents were taken on a quarterly basis or less.

Between January 1981 and April 1983, baseline water quality data was
collected for four surface waterlspring sites B-1 , HC-1, RF-1 and RS-2, and
3 UPDES Discharge Points, 001 (Mine Discharge), 002 (Mine Discharge)
and 003 (Sewer Plant) , on the Horse Canyon permit area. Between 14 and
19 samples were taken and ana[zed during the monitoring period
depending on the site. The pararneters that were analyzed were derived
from Section 783.16 in the regufations. DOGM monitoring guidelines were
not in force at that time.

Two other sites, RS-1, and RS-2, were sampled once a year during 1978,
1979, and 1980 and analyzed for most major chemical constituents. In
addition, springs H-1, H€, H-18, and H-21 were sampled once by JBR and
analyzed for the major @nstituents in 1985. Third quarter data for 1989
were collected for B-1, HC-1, RF-1, and RS-2 and sampled for most of the
parameters in DOGM's guidelines.

Sample sites B-1, HC-1, RF-l and RS-2, along with the UPDES Discharge
Points 001A and 0018, have been monitored quarterly since 1989 in
accordance with the approved water monitoring plan for the Horse Canyon
Mine (Part A). The results of this monitoring have been submitted to the
Division each yearwith the Annual Report and or have been entered into the
Divisions electronic data base.

Baseline monitoring was also conducted on the proposed Lila Canyon Mine
extension area by Earthfax Engineering in 1993-1995. Some 60 sites were
identified and monitored. This data is presented in Appendix 7-1.

The operational water monitoring program committed to the permit
application was implemented in July, 2000. Data will be collected from new
monitoring sites L-1-S through L-,4-S. L-s-G has yet to be installed. These
sites are typically dry and no quality data has been gathered as yet. Sites
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L€-G through L-10-G have been monitored for baseline in 1993, 1994, and
1995. These sites, along with piezometers IPA-1 ,IPA-2 and IPA-3, were
monitored in December 2000 to determine if they were still viable and to
establish a cunent baseline that will be continuous with operational
monitoring.

Sites L-1 1-G and L-12-Gwere added in October2001 to replace sites L€-G
and L-10-G. Sites L-13-S, L-14-S, L-15-S, and L-l8-S are being used to
determine flow characteristics of the Williams Draw Wash, Wash below L-
12-G, Little Park Wash, and Stinky Springs Wash.

Sites L6-G, L-10-G and L-15-S were determined to either provide no flow
data or data that was less representative than the repla@ment sites and will
be suspended from sampling in the 1* quarter of 2003.

Wef ls. The wells in the mine area consist of two water supply wells, three
water level piezometers, and an exploration borehole converted to a
monitoring well.

Two wells are located within the alluvium of lower Horse Canyon Creek, near
the Horse Canyon Mine. These wells area completed in the aerially small,
alluvial aquifer at the mouth of Horse Canyon which contains groundwater
likely collect from infiltration of surface flows from the upper Horse Canyon
area. As indicated in Section 722.400. the well focated near the main Horse
Canyon surface facilities, identified as Horse Canyon well on Plate 7-1A, is
still open, although not operational at this time. The wefl was investigated
and it was determined that it would not be useful as a piezometer. The
pump is sitting on the top of a concrete cap encapsulating the top of the well.
The site could not be used as a piezometerwithout removing the pump. This
well will be donated to the College of Eastem Utah as part of the Post Mine
Land Use Change. The well located near the road junction, identified as
MDC well on Plate 7-1A, is an abandoned well owned by Minerals
Development Corporation. This well has been sealed to the operato/s best
knowledge. No hydrologic data is presently available from either of these
wells.

Three water level piezometers were drilled as part of plans to access the
Kaiser South Lease by I.P.A. These piezometers were designated IPA-1,
IPA-2 and IPA-3, and are located in the Lila Canyon Permit area (see Plate
7-1). IPA monitored these sites for water depth from 7194 to 4/96. These
monitoring results are included in Appendix 7-1 and monitoring points and
measured water levels are shown on Plate 7-1. lt should be noted that the
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monitoring of these holes was done over the 2 314 year period to provide
baseline data for the South Lease by l.P.A. Monitoring of water depths at
these points by UtahAmerican @mrnenced in December2@O and continued
through present. As indicated by the data in Appendix 7-1, the water levels
in the holes show very little fluctuation. Levefs change from less than 1.2'
to a maximum of 21.2' over an eight year monitoring period. Figure 7 -2Aand
7-2F present the seasonal fluctuations of the water levels as contour maps
and hydrographs. Using these water levels, an estimate of the projected
water level assuming that the zones from the individual piezometers are
connected is shown on Plate 7-1 and the monitoring results are included in
Appendtx7 -1 - Baseline Monitoring.

The piezometers were installed to provide depth of water only. lt is
impossible to drop a bailer 1000 feet and withdraw a water sample without
contaminating the sample. lt has been suggested that sampling pumps be
instafled on these wells. Appendix7-1l discusses the difficnlties of using
pumps and bailers in these wells. Due to limited pump capabilities in a 2-
inch diameter welf such sampling is not feasible. Therefore the depth and
diameter of the piezometers holes make it impossible to use them for
baseline quality.

Drif f holes S-26, S-27, S-28, and S-31 were cased in 3" PVC pipe with
bottom perforations for water mon itoring ; however, @ment seals were faulty,
allowing the PVC pipe to fill with cement. Drill hole S-26 was reported dry
in the week prior to cementing.

It has been reported by Kaiser that holes within one and one{uarter miles
east of the cliff face were drilled with air, mist and foam and did not deted
any water in the subsurface with the exception of drill hole S-32. No
apparent inerease in fluid level could be aftributed to grounchrater inflow
from these holes, some of wl'ricfr were open for two weeks. Exploration drill
holes in the South Lease property south of Williams Draw did not encounter
groundwater within 1 to 1.25 miles of the coal outcrop. Exploration drill
holes in the South Lease property, south of Williams Draw, did notencounter
groundwater within 1 to 1.25 miles of the coal outcrop.

S-32 is located approximately three miles south of Lila Canyon and is
separated from Lila by at least two known fault systems. The drill log along
with the Chronology of Development and Pump tests are included in
Appendix 6-1. Water levels measured are shown in the "Chronology of
Development". Water quality analysis for S-32 is also included in Appendix
6-1 . The location of S-32 is shown on Plate 7-1 . The Permittee visited S-32
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tn 2OO2 and attempted to measure water levels, but found that piezometer
S-32 was unusable.

Spring and Seep Data. JBR Consultants Group (19S0) conducted a spring
and seep inventory of the Horse Canyon area during the fall of 1985. During
the study, no springs or seeps were located within the disturbed ateaor near
the proposed surface facilities. Within and adjacent to the permit area, 19
springs and seeps were found. Flows occuned from either sandstone beds
located over shales or from alluvium. The flour rates from the springs varied
from less than 1 gpm to about 10 gpm. Tabfe 7-1 shows the flow rates and
field data for each site. Sample results are listed in Appendix 7€.

Based on the data, nine of the springs o@ured from af luvial deposits in the
stream channels or in colluvium. Nine of the remaining springs discfrarge
from sandstone located above less permeabfe shale. Spring (H-92) was
developed by excavating into bedrock. The discharge from this spring is
through a pipe.

An additional spring and seep survey was conduc{ed in the area, including
the proposed Lila Canyon Mine area, by Earthfax Engineering in 1993
through 1995. Results of this survey are included in Appendix 7-1 of this
permit. This is the most consistent and most recent data; therefore, this data
has been used for baseline monitoring in Appendix 7-1.

All of the spring and seep sites identified from the various surveys are
presented on Plate 7-1A. The geologic source for the springs can be
determined by comparing Pfates 6-1 and 7-1 and 7-1A. Additionafly, the
elevation of the sampling points can be estimated from the topographic base
map. Alf groundwater use (seeps and springs) within the permit and
adjacent areas is confined to wildlife and stock watering.

It should be noted that a number of sample sites and monitoring holes have
been noted in previous submittafs. Sites A-26 and A-31 were mentioned in
the Horse Canyon Mine Plan; however, these sites were drilled in 1981, and
no data is available as to location and/orwater guality data. These sites are
considered non-usable for this plan. Sites H-21A, H-218, H-18A, H-188,
HC-1A and an unidentified spring 1000' southwest of HCSW-2 have been
mentioned; however, no sample data or pertinent information is available for
these sites, and they have been removed from Plates 7-1 and7-1A. Plates
7-1 and7-1Ahas therefore been revised to show only seep/spring and other
pertinent hydrologic data points forwhich adequate, reliable data is available
for the plan.
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Table 7-{
1985 Spring and Seep Survey Results

Spring lD Temp (C) pH Flow Occunence Use Sampled

H-1

H-2

H-3

H.4

H-5

H€

H-7

H-8

H-9

H-10

H-11

H-13

H-14

H-l8

H-l9

H-20

H-21

H-22

H-92

Conduct.
(umhos.)

950

1111

1229

1 359

1 366

1 985

1 997

1919

2150

1227

1 596

z0/;O

1 381

645

777

968

322

(gpm)

2

2

<<1

1

1

10

<1

<1

2

1

2.5

4.5

2

I

3.5

2.5

6

1

<<<1

7

10

9

10.5

I

9.5

12

11

11

9.5

1',,

7

7

8

14

14

5

8.1

8.0

7.7

7.7

7.9

7.6

7.8

7.7

7.9

7.8

7.1

7.5

7.9

8.2

8.3

8.3

8.3

SS over wildlife

Colluvium wildlife

Alluvium wildlife

Colluvium wildlife

Alluvium wildlife

SS over cattle

SS cattle

SS wildlife

Alluvial cattle

Alfuvial cattle

Alluvium cattle

Colluvium cattle

SS over cattle

Alluvium wildlife

SS over developed

SS over none

SS over wildlife

SS over none

SS over none

yes

no

no

no

no

yes

no

no

no

no

no

no

no

yes

no

no

yes

no

no
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Mine lnflow Information. Based on the historic re@rd, water was
en@untered underground in the Horse Canyon Mine, resulting in outflows
from portal areas of approximately 0.2 cfs or 90 gpm. The size of the flows
from pumping or from old portal discharges is more the result of the large
size of the mine (approx. 1500 ac), rather than the result of intercepting a
localized high flowing aquifer. lf the flow is distributed over the mine area,
the average inflow is about 0.6 gpm per acre. The water en@untered was
likely discharge from perched aquifers or saturated sandstone lenses
en@untered during mining, not un@mmon in mines in the Blackhawk
Formation.

According to mining records of U.S. Steel (previous owner), groundwater
was monitored within the Horse Canyon mine in several locations.
Generally, the underground flows o@rJred from roof drips or areas where
entries en@untered sandstone lenses. As discussed in the Bfackhawk
Formation description, the inflows were similar to inflows found in other
mines along the Book Cliffs. This is thought to represent an interception of
an isolated saturated zone in the subsurface. Generally, a saturated,
perched sandstone lense which overlies the coal seam is intersected by the
mining operation. This provides a flow path for the isolated water in the
sandstone lense to drain into the mine. Over time as the volume of water in
the sandstone lense decreases, the rate of discharge also decreases.
Eventually, the inflow @ases as the available water in the lense is fully
drained. This drying up of the inflow is indicative of a very limited recharge
to the deep strata in area, wtrich is consistent with the knovn horizontal and
vertical hydraulic conductivity of the Blackhawk Formation.

Flows u/hich issued from rock slopes and gob areas, where roof collapse
may have occured, were afso small. These area would have exposed
numerous points for inflow from sand stone lenses, roof bofts, and fractures
within the formation. Therefore, it would be fikely that if there were large
amounts of water stored within the formation, the inflows from these area
would have been significantly greater. The lack of these flows from these
areas of the mine are afurther indication that limited waterwas stored in the
formation and that the recharge to the formation from overlying strata was
also limited.

During the period from 1957 to 1962, eD exploration test entry was mined
south from the Geneva Mine into the Lila Canyon Area. This entry
encountered in-place water, $/hich was allowed to collect in short cuts made
into the down dip entry u/fiich was sufficient to keep ex@ss water from
working areas. The exploration entry was terminated when the Entry fault
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was en@untered (see Plate 7-11. More than two months was spent drilling
to ascertain the nature of the fault and locate the coal seam. During this
period, there is no mention in the records of excess water or that water was
en@untered in the Entry fault area.

There is no estimate of water quality retrieved whi|e mining the exploration
entry other than mentioned above. However, water flow and seeps were
reported to be in the range of 1 to 24gpm.

Only when the mine neared the Sunnyside Fault was significant water
encountered. The water was initially pumped for use in the water supply
system for the mine. When inflows increased beyond in+nine needs, to
keep the workings near the Sunnyside Fault from flooding, the mine pumped
water collected from this area from the workings during the period 1980
through 1 983, prior to suspending operations. The development plan for the
mining within the Lila Canyon extension is planned to avoid the Sunnyside
Fault. Therefore, the amount of water to be en@untered underground will
be limited.

The rate of inflow into the Horse Canyon Mine is not precisely known. In
U.S. Steel's Permit Application Package (PAP) (1983) they estimated the
average discharge from the mine to be 0.2 cfs. Lines and Pfantz (1981, p.
32) also estimated the discharge from the mine to be 0.2 cfs and mentioned
that the discharge was intermittent. lt is not known, however, if this
represents a constant average flow or the average flow rate during discharge
periods. The mine was using an unknown volume of water within the mine
for dust suppression and other operational needs.

According to the l.P.A. Mining and Reclamation Plan for Horse Canyon,
Kaiser Coal re-entered the mine in 1986. They found that at the intersection
of the Main Slope and 3d level, atthe rotary eat dump, therewaswater in
the bottom of the dump. The water level in the dump was described in the
Horse Canyon P.A.P. as being "about 30 feet below the floor (personnel
@mmunication, 1990)". U.S. Steel monitoring site 2 Dip, a sump where
water colfected, is very near this location and has an elevation of 5,827 feet.
Therefore, the water level in the rotary dump would be at a level of about
5,800 feet. No other water levels were obtained during 1986.

In 1993, BXG also re-entered the Horse Canyon Mine. They reported water
levels at the rotary car dump at approximately 5870. lt is not known if this
reported level was for the same locations, but it is assumed to be the cfose
to the same location. Due to the extended period without pumping, this
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water fevel is probably representative of the level of water collected in the
rest of the mine. Therefore, to be conseryative, it is assumed that the
Geneva exploration entries driven south from the Horse Canyon Mine into
the proposed Lila Canyon mining area do contain water since the tunnefs
elevation is approximately 5855 feet.

The Horse Canyon Mine has been closed and the surfa@ area reclaimed.
With no significant inflow to the old workings, no discharges are o@rrning
from any of the portal areas nor are expected in the future. lt is known
however, that water has collected in the old entries. As future mining
activities, forthe proposed Lila Canyon Mine, will be occuning nearthis area
of collected water in the old exploration entry workings, it is likely that some
of this waterwill be intercepted by the proposed Lila Canyon Mine (see Plate
7-1). Water may then have to be pumped from the mine. Because of
undulating floor and unknown void areas, it is impossible to determine the
amount of water that would be pumped. The rate of pumping, if ?ny, would
be determined by the water discharge system design. All water discharged
from the mine would be discharged at UPDES Site #O02Av/hich is Site L-5-
G, and will meet all UPDES standards. DOGM has specified planning to
include a mine discharge of 500 gpm maximum.

An inspection of the Horse Canyon area following mining has shown no
diminution of reasonably foreseeable use of aquifers. Since mining ceased
in 1983, subsiden@ should have occured within two years. However, no
deterioration of the aquifers in the area was identified. Mining has not yet
begun on the Lila Canyon site; however, since the structure and
groundrrater regime is similar to the Horse Canyon area, no diminution or
deterioration of groundwater resour@s is expected in this area.

As the mining in the Lila Canyon Mine will be from the same seam and the
adjacent strata are the same and the over and underlcurden are the same,
o@urences of ground water in the Lila Canyon Mine are expected to be
simifar to the Geneva Mine (Horse Canyon). The water quality is expected
to be the same as the water en@unter in the Horse Canyon Mine. Samples
taken underground from the Horse Canyon Mine to the north of the Lila
Canyon Mine and from well S-32 by Kaiser to the south of the Lifa Canyon
Mine show the water from the level of the coal seam to be a calcium,
sodium-sulfate type water. Therefore, it is likely that the water from the
strata between these two points from the same strata will be very similar.

Inflows of water en@untered while mining are expected to reduce to seeps
or dry up in a short period of time. lf a significant water inflow is

Page -13-



Horse Canvon Mine - Ula Ganyon Extensilrn -UanArrylsellEDetg!/ lnc;

en@untered, thewater, which is not neededfor underground operations, will
be collected, treated as ne@ssary, and pumped to the surface for discharge
under the terms of the UPDES permit.

Groundwater Systems. In the Lila Canyon Lease area, the groundwater
regime consists of two separate and distinct multilayered zones. The upper
zone consists of the Wasatch Group which consists of the Colton Formation,
the undifferentiated Flagstafi Limestone-North Hom Formation, and the Price
River Formation. These formations contain groundwater in perched
aquifers. These perched zones are classified as aquifers because they
supply groundwater in sufficient quantities for a specific use (as specified by
Rtr5-100-200). The lower zone consists of the Blackhawk Formation
(where the coal seams are located). This formation consist of low-
permeable strata which contain groundwater in isolated saturated zones.
Based on the definition in the DOGM regulations (R645-100-200), there is
no aquifer in the lower saturated zone, because the water is not developed
for a specific use nor does the strata transmit sufficient water to supply water
sour@s. Additionally, there is no discharge from this zone along any fault
or fracture or in any adjacent canyons. The two zones are separated by the
Castlegate Sandstone. This zone is a porous, fairly cfean sandstone.
According to Fisher, et.al. (1960), the Castlegate Sandstone does not have
any shales, clays, siltstones, or mudstones. The lower zone is underlain by
the Mancos Shale, a very impermeable marine shale.

Geologic conditions in the permit and adjacent areas are described in detail
in Chapter 6 of this P.A.P. Though discussed in several publications for the
general Book Cliffs area, formal aquifer names have not been applied to any
groundwater system in the permit and adjacent areas because the geometry,
continuity, boundary conditions, and flow paths of the groundwater systems
in the area differ somewhat from the general published discnssions.
However, the data do suggest that groundwater systems in each of the
bedrock groups are sufficientfy different from each other to justify the
informal designation of groundwater systems based on bedrock lithology.
Thus, the informal designation of the Upper zone - Colton, Flagstaff/North
Hom, and Price River and the Lower zone - Castlegate, Blackhaud<,, and
Mancos groundwater systems is adopted herein.

The majority of groundwater in the permit and adjacent areas generally
o@urs within perched aquifers in the upper zone overlying the coal{earing
Blackhaurk Formation. In the lower zone groundwater occurs in isolated
saturated zones in the Blaekhawk Formation. Hydrogeologic conditions
within the permit and adjacent areas are summarized below:
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Wper Zone
Colton Formation. The Colton Formation outcrops in the northeast portion
of the permit and adjacent areas. This formation consists predominantly of
finegrained calcareous sandstone with occasional basal beds of
conglomerates and interbeds of mudstone and siltstone. Data presented in
Plates 7-1 andT-1A and Appendices 7-1 and 7€ indicate that 16 springs
issue from the Colton Formation within the permit and adjacent areas.

Waddell et al. (1986) evaluated the discharge of springs in the formation for
the period of June to September 1980. The measured discharge rate
generally declined during the 4-month period of evaluation. This suggests
that the groundwater system has a good hydraulic connection with surface
recharge and that most of the annual recharge quickly drains out of the
system.

Groundwater issuing from the Colton Formation has a total dissolved solids
(!TDS") @n@ntration of 300 to 600 mdl (as measured by specific
conductanoe and laboratory analyses of TDS). The pH of this water is
sf ightly alkaline (7 .5 to 8.1 ). Insufficient data are available to describe
seasonal variations in these parameters.

The water is a calcium-magnesium-bicarlconate type (see Append ix 7-1).
The data also indicated total iron @n@ntrations of <0.04 to 4.89 mg/|. Total
manganese @ncentrations ranged from <0.01 to 1.29 mg/|.

Undifferentiated Ffagstaff-North Hom Formation. The Flagstaff-North Hom
Formation outcrops across mucfr of the northem and central portion of the
permit area. This formation consists of an interbedded sequence of
sandstone, mudstone, marlstone, and fimestone. Most springs and a major
portion of the volume of groundwater discharging from the permit and
adjacent areas issue from the Flagstaff-North Hom Formation. According to
Plates 7-1 and7-1Aand Appendices 7-1 and 7$,36 springs issue from the
Flagstaff-North Hom Formation within the permit and adjacent areas.

Groundwater discharge rates for springs issuing from the Flagstaff-North
Horn Formation are greatly influenced by seasonalvariations in precipitation
and snowmelt, with most discharge @responding to the melting of the
winter snow pack during the spring months. Discharge is highest following
the spring snowmelt and decreases to a trickle by the fall (AppendicesT-1
and 7€). Many springs issuing from the Flagstaff-North Hom Formation
have been noted to dry up each year.
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Waddell et al. (1986), found that most of the annual recfiarge to the
Flagstaff-North Hom Formation drains out of the system within about two
months, while the remainder of the annual recfrarge drains out prior to the
next snowmelt recharge event.

The groundwater regime in the Flagstaff-North Hom Formation appears to
be influenced predominantly by the combined effects of lithology and
topograph ic expression. Because the F lagstaff-North Hom Formation forms
the upland plateau of the permit and adjacent areas, this formation is
capable of receiving appreciable groundwater reclrarge from precipitation
and snowmelt.

Waddell et al. (1986) concluded that the Flagstaff-North Horn groundwater
system is perched. They indicate that approximately 9 percent of the
average annual precipitation recharges the Flagstaff-North Hom
groundwater system and that recharge water entering the Flagstaff-North
Hom Formation moves downward until it encounters low permeability shale
or claystone layers in the lower portion of the formation, where almost all of
the water is forced to flow horizontally to springs.

Data presented in Appendices 7-1 andT€ indicate that groundwater issuing
from the Ffagstaff-North Hom Formation has a TDS @n@ntration range of
400 to 7@ mg/|. This water tends to be slightly alkaline and, similar to
conditions en@untered in the overlying Colton Formation, is of the calcium-
magnesi um-bicarbonate type.

The data presented in Appendices 7-1 and 7€ indicate that the total iron
@n@ntration of groundrater discharging from springs in the Flagstaff-North
Hom Formation is generally less than O.U to 0.15 mg/|. Totaf manganese
@ncentrations in Flagstaff-North Hom groundwater are generally less than
0.03 mdl. These data do not exhibit seasonal trends.

Price River Formation. The Price River Formation consists of interbedded
mudstone and siltstone with some finegrained sandstone and carbona@ous
mudstone. Within the permit area, 17 springs have been found issuing from
the Price River Formation as indicated based on data presented in Plates 7-
1 and 7-1A and Appendices 7-1 and 7€.. Flows from these springs are
limited in quantity and generally show a seasonal decrease with time, being
high in the spring and reduce to very low or dry conditions in the summer.
Such fluctuations indicate that these springs originate from limited recharge
areas. Therefore, these springs are also part of a series of perched
saturated zones and not part a regional aquifer system. Transmissivity in
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the Price River Formation is estimated by Waddell (1986) to be 0.07 ft2lday
or 0.00013 fUday. Based on specific conductance measurements collected
from these springs, the TDS con@ntration of water issuing from the Price
River Formation varies from about 750 to 850 mg/|. The water is slightly
af kaline, with a pH of 7 .9 to 8.9.

Lower Zone
Oastlegate Sandstone. The Castlegate Sandstone consists of a fine- to
rnediumgrained sandstone that is cemented with clay and calcium
carbonate. The outcrops of this sandstone form prominent cliffs in the area.
No springs were identified in this formation, suggesting that it is not a
significant aquifer. The absence of springs is of great significan@, since
thisformation is situated between the overlying Uppergroundwaterzone (in
the Colton, Ffagstaff/North Hom, and Price River Formations) and the
underlying lower zone (in the Blackhawk Formation). This lack of springs
indicates that there is separation between the upper and lower groundwater
zones. Most likely this zone is the result of two factors: 1) clay horizons in
overlying formations inhibit vertical recharge from groundwaters in the
Flagstaff-North Hom Formations, and 2) the exposed recharge area of the
Castlegate Sandstone is limited primarily to areas of steep cliff faces.

Blackhawk Formation. The Blackhawk Formation underlies the Castlegate
Sandstone and consists of interbedded sandstone, siltstone, shale, and coal.
The lower Sunnyside coal seam, to be mined by UtahAmerican, is located
in the upper portion of the Blackhawk Formation.

Across the formation some of the individual sandstone bodies are
discontinuous. This results in areas that are saturated; i.e. sandstone
lenses; and areas that are dry; i.e. siltstone and shale sections. This
discontinuous nature results in the typical pattern found in the mines of the
Wasatclr Plateau and the Book Cliffs. As mining advan@s an isolated area
of saturation (percfred aquifer) is encountered by the entry or by roof bolting
orfractures due to subsidence. As the water from the saturated zone drains
into the mine it starts at an initially high rate and over time as the limited
extent of the zone is emptied, the rate of flow decreases. Some zones which
are laterally connected are able to reach a consistent inflow u/hich is a
balance for the recharge to the system with the outflow to the mine entry.

The hydraulic conductivity of the lower zone is believed to be about 0.01 to
0.O2ftlday, similar to values reported by Lines (1985) from the Wasatclt
Plateau for similar lithologies. Structural dip in the Lila Canyon area is about
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6 to 7 degrees to the east. The gradient of the fower zone in the Horse
Canyor/Lila Canyon area is probably less than 2 degrees.

The IPA water fevel piezometers (Plate 7-1) were completed within the first
formation with identifiable water below the coal seam, the Sunnyside
Sandstone of the Blackhaurk Formation. In all three piezometers,
immediately below the coal seam, a mudstone layer was en@untered.
Above the mudstone layer no significant water had been identified. Below
the mudstone layer, a sharp transition to a sandstone layer was
encountered. This sandstone layer was identified as the Sunnyside
Sandstone. Water was identified as occuning from the sandstone layer in
each of the piezometers. According to the EarthFax completion logs, the
screened zones in the piezometers were located within the Sunnyside
Sandstone layer and a @ment-bentonite seaf was placed from the top of the
sandstone layer to the ground surface of the piezometer. Thus, the water
level measured in the piezometers is indicative of the conditionsfound within
the sandstone layer.

Data collected from the piezometers (Appendix 7-1) indicate that the water
in the sandstone is under pressure. In IPA 1, the water level is
approximately 590 feet above the completion zone. In IPA 2, the water level
is about 810 feet above the screened level. While, IPA 3 has a water level
approximately 25A feet above the completion level.

Additionally, water levels in IPA 2 and 3 varied by approximately 2 feet
during the period of July 1994 through April 1996, but showed no @nsistent
trend. IPA 1 showed a rise of 5.6 feet over the same period. Measurements
colfected in 2@1 indicated that the water levefs in IPA 2 and 3 were 1 to 2
feet higher than the last time it was measured nearly 5 years earlier, wfrile
IPA 1 showed a rise of 16 feet. For the period since 2@1, no trend has been
identified for IPA 2 and 3, while IPA t has continued a dow increase.
Although an increase in water levels has occuned during the period of
record, this increase is not considered significant.

As the piezometers are completed in the sarne saturated zone, the
piezometric surface shows that groundwater in the Sunnyside Sandstone to
be moving to the northeast, into the Book Cliffs (see Plate 7-1). The
gradient of the piezometric surface is approximately 0.011 ft/ft. The
seasonal fluctuations between fall and spring are almost undistinguishable.
Based on the tabufated data (Appendix 7-1), the fluctuation range is less
than 0.5 feet between summer and falf readings. Figures 7-1 and 7-2
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attempt to showthese variations in contour map and piezometer hydrographs.

The water level piezometers show water levels above the lower zone
containing the coal seam in area of the mine. However, as reported in the
Castlegate Sandstone section, Do springs or water bearing zones were
identified in the spring and seep inventories or in the drilling of the water
level piezometers in the formation. Therefore, indicating that the piezometer
monitored zones are under pressure and that the water identified in the
upper zone is perched and isolated from the lower groundwater zone.

\A/hile the water in the Sunnyside Sandstone is under pressure, there was
no indication during drilling that the coal seam was saturated. Similar
conditions have been identified in other mines in the Wasatch Plateau and
the Book Cliffs. lt is likely that the waterwithin the Sunnyside Sandstone will
not affect mining unless the confining mudstone fayer is breached.

It is possible that mining will intercept some water as it progresses down dip.
However, as discnssed previously regarding mine water inflows to the Horse
Canyon Mine, it is expected that water quantities and quality will be similar
to that en@untered in the Horse Canyon Mine. While some pumping is
likely for water from the isolated saturated zones within the lower
groundwater zone; since the water in the upper groundwater zone appears
to be perched aquifers 200 to 500 feet above the coal seams, ro adverse
effects on usable surfa@ sour@s are expected.

No springs have been identified as issuing from the Blackhawk Formation
(see Appendices 7-1 and 7€ and Pfates 7-1 and7-lfu).

The quality of groundwater in the Blackhawk Formation is charac*erized by
the water quality of data coflected from inflows to the Horse Canyon Mine.
These data indicate that Blackhawk Formation groundrrater has a mean TDS
@n@ntration range of 1400 to 24OO mdl and is of the calcium, sodium-
sulfate type. These waters are chemically distinct from groundwater in
overlying groundwater systems.

Quality and quantity of underground water is the most difficult to ascertain
due to geologic variables such as faults, fractures, channel sands and
isolation of these particular features when water is encountered in order to
gain reliable samples. Underground watertends to be co-mingled with water
from other places in the mine and water pumped through the mines for mine
equipment and dust suppression. Thus, care needs to be taken to obtain
representative samples. Specific undisturbed water samples of the
subsurface inflows are not known to have been collected. However, the
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quality results reported in the Horse Canyon records are @nsistent with in-
mine samples from adjacent mines.

The dissolved iron @ncentration of groundwater florving into the Horse
Canyon Mine has historically been less than 0.5 mg/l and is generally less
than 0.1 mg/l (see Appendices 7-1 and76). The totaf iron @ncentration of
this water has historically been less than O.7 mgll and generally less than 0.1
mg/|. The total manganese coneentration of Blackhawk Formation water (as
measured in the Horse Canyon Mine) has historically been less than 0.05
mg/f and is typically less than 0.03 mg/l (see Appendices 7-1 and 7€).

Mancos Shale. The Mancos Shale is exposed south and west of the permit
area. This formation is a relatively impermeable marine shale and is not
considered to be a regional or focal aquifer. Groundwatersamples collected
from two monitoring sites located in Stinky Spring Canyon approximatefy 2
miles southeast of Lila Canyon Mine have a TDS @n@ntration in the range
of 22OO to 42OO mg/l and are of the sodium-sulfate-chloride type (Appendix
7-1). The flow rate for these two springs is less than 1 gpm, indicating the
impermeable nature of the sour@ formation. In the 1981 baseline study for
the Kaiser Steel south lease permit document, Kaiser indicated that no
springs were identified belowthe coal seam along the face of the Book Cf iffs.
Therefore, at that time, these springs were not flowing. Total iron
@n@ntrations ranged from 0.35 to 1 1.8 mg/|. Total manganese
@n@ntrations ranged from 0.05 to 0.29 mg/|. Chemical compositions of
other parameters are @nsistent with waters from the Mancos Shale in the
Book Cliffs area. The change in water type, from sodium{icarbonate in the
overlying Blackhaud< Formation to sodium-sulfate-chloride in the Man@s,
and the increased iron and manganese @n@ntrations indicate that the Big
and Little Stink spring waters are not from the same souroe, but are isolated
waters from different recharge sour@s.

The two springs, whicfi are located stratigraphicafly near the top of the
Mancos Shale, appear to be fault related. As shown on Plate 7-1a, there is
an east-west trending fault zone that is focated within the canyon where Big
and Little Stink Springs are located, refened to as the Central Graben,
These two springs are located on the southem side of the northem fauft of
the graben. Due to the isofated nature of this graben block, being down
dropped relative to the surrounding strata, within the highly impermeable
Mancos Shale, it is unlikely that these springs are @nnected to any other
water sour@s within the permit area. Further, the water quality and flow of
the these springs, as discussed above, also indicate an isofated nature of
the waters. Based on these results, the waters from Big and Little Stinky
Springs are @nsidered are from a localized, isolated saturated zone, but not
part of a regional aquifer or an extensive saturated zone.
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Recharoe and Discharge Relations
Recharge in the permit and adjacent areas o@urs from precipitation to the
exposed strata. Plate 7-1a shows the major zone of recfrarge. This
recharge area corresponds to the outcrop of the Coltor/Flagstaff-North Hom
formations. No perenniaf surface water streams or surface water bodies exist
within the permit or adjacent areas wfrich contribute water to the
groundwater systems. Any infiltration is a near surface occunence into the
alluviaf fills within the drainages. The deeper sediments underlying the
drainages (Blackhawk and Mancos) consist of lowtransmissivity strata wfricl'r
would prohibit the vertical movement of groundwater.

Recharge rates were calculated by Waddell and others (1986, p. 43) for an
area in the Book Cliffs. Waddell estimated recharge at about 9 percent of
annual precipitation. Lines and others (1984) indicate the mean annual
precipitation along the Book Cliffs in the area of the Horse Canyon Mines is
about 12 inches, indicating a recharge rate of just over 1 incfr per year.

The recharge and disclrarge areas for local percfred aquifers in the upper
zone (Colton, Flagstaff-North Horn and Price River Formations) generalfy lie
within the drainage areas of Horse and Lila Canyons. These local systems
are @mplex and highly dependent on topography. Recfrarge water from
precipitation or snow meft enters the Colton or Flagstaff-North Hom
Formations and moves downward until it encounters fow permeability shale
or claystone layers in the formations, where almost all of the water is forced
to flow horizontafly to springs. The springs exhibits substantiaf variabifity in
discharge in response both to spring snowmelt events and to drought and
wet years. Discharge rates as great as 20 gpm have been recorded from the
springs during the high-flow season, and discfrarge rates as low as 1 gpm
are not un@mmon during late summer. The effects of the drought occuning
in the late 1980s and early 1990s are clearly evident in the flow records.

Recharge to the lowerzone including the Castlegate Sandstone, Blackhawk
Formation, and Mancos Shale is of limited magnitude, due to the limited
area of exposure of the formation on steep outcrops and the presence of
low-permeability units in overlying North Hom and Price River Formations.
Additionally, the clay layers in the upper Blackhaurk, vr/hicfi contain
approximately 80 percent clays, siltstones, mudstones, and shales, are all
highly restrictive to vertical groundrater movement (Fisher and others,
1960). Further, no surface water bodies are present to act a supply sour@s
to the deep ground water system.

Recharge to the lower zone probably o@urs primarily from vertical
movement of water through the overlying formations and is probably greatest
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where surface fractures intersect the topographic highs where the upper
zone formations outcrop. The rate of recharge to the lower zone is very
slow. The lack of a significant recharge sour@ results in limited discharge
areas. The largest portion of recharge to the lowerzone is in the Castlegate
Sandstone and upper member of the Blackhaurk Formation with some
leakage from the upper zone where the greatest number of springs are
identified.

The Sunnyside fault zone is the major feature throughout much of the
Sunnysdie Mining District. Having a north-northwest strike, the fault zone
extends from West Ridge to the Horse Canyon Mine. South of the Horse
Canyon Mine the faults are not mapped at the surface. South of Horse
Canyon, the faults are believed to be east of the Lila Canyon extension.

At the south end of the Lila Canyon Extension, a series of east-west trending
faults have been mapped. These faults form the structure known as the
Central Graben. The graben is a down dropped block relative to the
adjacent strata.

Faufts may effect flow, direction and magnitude of both lateral and vertical
flows. However, the area is abundant with plastic or swelling clays that can
seal faults and fractures inhibiting both lateral and vertical flows. As
discussed in the mine inflow section, significant groundwater was only
en@untered in the Horse Canyon Mine as mining approacfred the
Sunnyside fault zone. To prevent sucfr inflows at the Lila Canyon extension,
the mining plan attempts to avoid the fault zone. Also, exploratory mining by
U.S. Steel, dur:ing the period 1952 to 1960, en@untered the east-west
trending Entry fault in the proposed Lila Canyon area. After extensive
exploration, no significant water was en@untered from the east-west
trending fault.

Assuming mass-balance and stable hydrologic conditions, recharge will
equal discharge over the fong term. The relatively rapid grounchvater
discharge from the upper zone formations as compared with the underlying
lower zone formations suggest that the stratigraphically-higher water
discharges are local and are not hydraulically connected with the lower
zone. Waddef l et al. (1986) conclude that the perched nature of the upper
zone formations protect them from the influen@ of dewatering of the coal-
bearing zone unless the upper zone is influenced by subsidence.

Groundwater resources in the permit area are limited due to the small
surface area and low recharge rates. There is not enough base flow from
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groundwater discharge to maintain a perennial flow in Horse Canyon Creek
or Lila Canyon.

The upper groundwater zone produces low volume spring flows from updip
exposures of bedrock and overlying alluvium. Some spring discfrarges from
this zone have been developed and are used for livestock and wildlife. The
lower groundwater zone has very limited discharges that are used for
wildlife, generally during the early spring. Based on the location of these
lower zone points and the vertical separation (500 feet) between the coal
seam and the points, there is no possibility of mining impacting the springs.

724.2OO Regionaf Surface Water Resources. The permit area exists
entirely within the Horse Canyon, Lila Canyon, and Little Park Wash
watersheds. The regional drainage pattems are generally north-south with
steep canyons whicft are incised in the Book Cliffs escarpment. Stream
flows within the region, generally, are the result of snowmelt runoff or
summer thunderstorms. Water is not abundant as evapotranspiration
exceeds precipitation.

Permit Area Surface Water Resources
Within the permit area, the surface water resources consist of three main
drainages: Horse Canyon Creek, Little Park Wash, and Lila Canyon. Horse
Canyon flows to lcelander Wash which, in tum, flows to Grassy Trail Creek
and the Price River. Little Park Wash flows southward to Trail Canyon and
the Price River. Lila Canyon flows southwest to Grassy Wash, then south
to the Marsh Flat wash and the Price River (see plate T-1).

Surface water sarnpling data are available in Appendix 7-2andin the DOGM
electronic database. The data were obtained from muftiple sour@s,
including (but not limited to) on-site sampling efforts, the Horse Canyon Mine
P.A.P. filed by Geneva Steef and annual reports, U.S. Geological Survey
publications, and various consultant reports. Since not all monitoring parties
were required to adhere to UDOGM or SMCRA rules, the laboratory
parameters varied between reports. However, the data are still considered
valid and appropriate for determining baseline conditions within the permit
and adjacent areas. The location of the sampling points are presented on
Plates 7-1 and7-1A.

Based on field observations (described in Appendix 7-7) and flow data
obtained during the collection of waterquafity sampfes within the permit and
adjacent areas, Horse Canyon Creek is considered intermittent by rule with
ephemeraf flow within the permit area. Lila Canyon and Little Park Wash,
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based on the size of the drainage area (greater than 1 sq. mi.), are defined
by regulation as intermittent but have been shown to be intermittent by rule
with ephemeral flow (see Appendix7-71. Several smaller tributaries of these
streams within the permit and adjacent areas are ephemeral by flow pattem
and by rule.

Horse Canyon, Little Park and Lila Canyon flow during the spring snowmelt
runoff period and also as a result of isolated summer thunderstorms. Due
to the limited drainage area and elevation of Lila Canyon, the duration of the
snowmeft flows is quite short and is limited to the very early spring. Flows
in Horse Canyon, generally, are limited to the early spring period (Lines and
Pfantz, 1981 ). By mid to late spring, usualfy no flow is evident in Horse
Canyon Creek, below the minesite or Lila Canyon.

Over the period of re@rd, 1981 through present, there have been both wet
and dry periods. From 1983 through 198,4, the area had high precipitation.
In the late 1990's through the present, a drought has been evident in the
area. Over this period of re@rd, the flows in the streams have increased
and decreased based on the available water. Also, during both of these
periods, flows in Horse Canyon Creek during the summer and fall are
generalfy not evident below the mine site. Only flows from summer
thunderstorms upstream of the site have resulted in flows below the mine.
This indicates that while surface water resour@s may fluctuate, the
fluctuations are not great enough to change the response of the stream to
over@me the hydraulic and geologic characteristics of the area.

During most years, the snowmelt peak is the highest peak flow for the
drainages. Under certain circumstan@s, when a significant summer
thunderstorm o@urs over the drainages, the runoff event can be quite large.

There are no indications that any of the reaches of Lila Canyon or Little Park
Wash are perennial. Since the spring of 2000, both areas have been
observed numerous times (at least quarterfy) and no flow has even been
noted in either drainage. Normally, this would indicate an ephemeral
drainage, however, since the drainage areas are greater than one square
mile and exhibit no @nsistent flows, they are classified by regulation as
intermittent.

The ephemeral nature of the streams make it difficult to docr.rment the high
and low flow periods. Generally, the flow pattern for the drainages consists
of dry channels until a thunderstorm or rapid snowmelt occurs. Then there
is a short duration of flow within a portion of the channel. Following the
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passing of the storm or melting of the snow the runoff quickly decreases and
the channel is again dry until the next event.

A number of perched springs do exist in the tributaries of the Little Park
Wash drainage; however, the flows from the springs dry+p or infiltrate into
the alluvial fill of the canyons within 50 to 2W feet of the sour@, before
reaching the main drainage channel. The springs and seeps in the area
have been sampled, as indicated in this application, as part of the baseline
and spring/seep inventories. Therefore, they provide an estimate of the
quality of the flow within the dranages.

Precipitation in the area generally consists of either high-intensity, localized
thunderstorms or area wide, frontal storms. Table 7-1A presents rainfall-
runoff model simulation results of both the 6-hour and 24-hour rainfall events
of the drainages in the site area, to simulate each kind of storm. Appendix
7-10 present the simulation calculation results. These peak flow results
show that for short duration events with smalf retum periods (5 years or
less), there is little or no runoff from the watersheds. Additionally, due to the
localized character of the thunderstorms, the storms affect only a part of the
watershed and the limited runoff that does occur is lost to channel losses
(infiltration, evaporation, transpiration) within the portion of the watershed
that is not affected by the rainfall event. As the retum period of the storm
increases, storms have greater intensity and tend to cover larger areas,
which likely affects most if not all of the watershed. Therefore, flows tend to
increase. Intense rainfall may cause heaqy flooding, but likely only affect
small areas and do not result in large volumes of runoff.

Forthe long duration, frontal type storms, the entire watershed is covered for
each event. The frontal precipitation events tend to produ@ only limited
amounts of flow in the local ephemeral washes for the short retum periods.
With the increase in the retum period, the flow events tend to be larger.
This is due to the contribution from the entire watershed.

Each flow event in an ephemeral channel is separate and distinct. The
stream flow is directly proportional to the amount of precipitation or snow-
melt runoff, and the water quality varies greatly depending on the amount of
flow. The duration of these runoff events is generally short. For
thunderstorm events, the flow is generally less than a few hours. Duration
of runoff from the frontal runoff events is moderate in length, generally on the
order of 1 1 to 14 hours. Based on the end of rainfall from the watershed
model simulations, the runoff would generally end within 3 to 5 hours.
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Therefore, if a sampler were not on-site during the event, it is unlikely that
any flow would be observed.

There are no specified water uses forthe stream flows. No water rights exist
on the surface streams, due to the overall general lack of flow for these
drainages.
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Table 7-14

PEAK FLOW SIMULATIONS OF UNDISTURBED DRAINAGES
IN THE LILA CANYON MINE AREA

Watershed
ID

Duration
(hr)

Retum Period Flows (cfs)

2yr 5Yr 1 Ovr 25yr 50yr 1 00yr

WS1.1
6hr 0 0 1.39 5.9 9.98 17 .18

24 hr 0.65 3.22 9.31 22.68 39.50 59.77

WS1.2

6hr 0 0 1.21 6.43 12.77 22.18

24 hr 0.86 3.82 9.45 20.66 33.99 49.70

WSI Total

6hr 0 0 2.37 11.78 22.68 38.79

24 hr 1.50 6.62 16.96 39.59 67.6 100.70

WS2.1

6hr 0 0 0 1.U 4.30 7.79

24 hr 0 .17 0.81 2.il 7.96 14.23 24.90

WS2.2

6hr 0 0 0 1.43 4.14 8.55

24 hr 0 .18 0.91 2.52 6.47 10.70 17.U

WS2 Total

6hr 0 0 0 2.98 8.20 16.27

24 hr 0.32 1.67 4.62 12.41 21.ffi 36.83

WS7.1

6hr 0 0 2.23 10.43 19.63 33.75

24 hr 1.29 6.04 15.85 36.15 60.91 90.24

WS8.1

6hr 0 o 0.85 3,60 6.59 11.U

24 hr 0.43 2.09 5.76 13.64 23.6 35.09

WSg.1

6hr 0 0 3.46 16.17 30.46 52.36

24 hr 2.O1 9.38 24.59 56.08 94.53 139.99



Table 7-1A

PEAK FLOW SIMUTATIONS OF UNDISTURBED DRAINAGES
IN THE LILA CANYON MINE AREA

Watershed
ID

Duration
(hr)

Retum Period Flows (cfs)

2yr 5yr 1 Ovr 25vr 5oYr 1 00yr

Little Park 6.1
6hr 0 0 1.63 6.48 11.66 20.08

24 hr 0.76 3.76 10.88 26.5 46.16 69.84

Little Park 6.2
6hr 0 0 0.93 3.70 6.66 11.47

24 hr o.4 2.15 6.21 15.14 26.36 39.89

Little Park 6
6hr 0 0 2.56 10 .18 18.33 31.il

24 hr '1.20 5.91 17.O9 41.63 72.52 109.74

Little Park 6.3
6hr 0 0 o.32 1.21 2.15 3.70

24 hr o.14 0.70 2 .17 5.47 9.75 14.92

Little Park 5.1
6hr 0 0 0.31 1.00 1.73 2.93

24 hr 0 .1  1 0.59 2.41 7.85 15.16 23.59

Liftle Park 5.2
6hr 0 0 0.73 2.75 4.87 8.38

24 hr o.32 1.59 4.92 12.40 22.10 33.82

Little Park 5
6hr 0 0 2.82 11.U 20.41 35.22

24 hr 1.77 8.54 24.80 61 .16 107.32 163.42

Little Park 4.1
6hr 0 0 o.75 2.58 4.47 7.65

24 hr o.29 1.49 5.31 14.72 28.M 43.72

Little Pa',/r.4.2
6hr 0 0 0.76 3.01 5.42 9.33

24 hr 0.36 1.75 5.06 12.32 21.rc 32.47

Liftle Park 6.4
6hr 0 0 0.23 0.86 1.53 2.U

24 hr 0.10 0.50 1.55 3.90 6.95 10.64

llorse Ganvon lline - Lila Ganvon Extension UtahAmerhan EnelOv Inc.
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Table 7-14

PEAK FLOW SIMULATIONS OF UNDISTURBED DRAINAGES
IN THE LILA CANYON MINE AREA

Watershed
ID

Duration
(hr)

Return Period Flows (cfs)

2vr 5Yr 1 Ovr 25vr 50yr 1 00vr

Little Park 6.5
6hr 0 0 0.90 3.58 6.45 11.10

24 hr 0.42 2.O8 6.O2 14.66 25.53 38.63

Little Park 4
6hr 0 0 6.17 24.81 M.74 77.12

24 hr 2.93 14.O1 40.73 101.08 178.91 269.04

Little Park 6.6
6hr 0 0 o.87 4.4 8.64 14.92

24 hr 0.58 2.60 6.58 14.58 24.18 35.52

Little Park 3.1
6hr 0 0 2.35 8.86 15.72 27.O3

24 hr 1.03 5.13 15.87 40.00 71.27 109.07

Little Pak3.2
6hr 0 0 1.00 4.65 8.76 15.O7

24 hr 0.58 2.70 7.08 16.14 27.20 40.29

Little Park 3
6hr 0 0 9.73 42.29 77.65 133.01

24 hr 5.08 23.rc 65.66 162.22 2U.24 430.10

Little Park 6.7
6hr 0 0 1 .12 6.47 14.50 26.85

24 hr 1 .14 4.69 10.58 21.76 u.48 49.42

Little Park
6hr 0 0 10.48 47.97 90.92 152.74

24 hr 6 .19 26.U 70.6 170.78 298.11 448.73

Horse Ganvon Mine - Ula Canvon Extensfon tltahA[Brican Energv lnc-
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Surface waters in this part of the Book Cliffs drain to the Price River. The Price
River flows to the Green River which, in tum, flows to the Coforado River. lt is
anticipated that only during extremely long duration, high-intensity
thunderstorms that flow from the ephemeral drainages within the permit area
would reach the Price River. Due to the length of channel and the limited
volume of runoff, the majority of flow is lost to channel losses, as indicated in
Appendix 7-9.

Lines and Plantz (1981 , p. 33) conducted three seepage surveys of Horse
Canyon Creek in 1978 and 1979. The results of the surveys show no @nsistent
trends through time. Mine discharges created ditrictrlties in interpretation of the
data because there was no indication of whether the mine was or was not
discharging water at the time of the surveys. However, Horse Canyon Creek
below the mine is believed to be a losing stream, due to the visual observation
of low flows decreasing downstream of the mine (professional observations,
Thomas Suchoski, 1979-1980 & 1984€6). Flow in the channel adjacent to the
mine facility entry portal on several occasions during mine inspections during
the spring period were approximately 4 to 6 inches deep, with a flow width of 15
to 20 feet. Downstream of the mine in the area of the roadside refuse pile, the
flow would &2 to 3 inches deep with a flow width of 10 to 12 feet. Channel
slopes in both areas were similar. No diversions are present along this reach
of the channel to reduce the flow. Therefore, the channel flow decrease is the
result of infiltration and evaporation of the water within the channel.

The Lila Canyon drainage is normally dry, ffowing only in response to
precipitation runoff or rapid snowmelt. The mine facilities will be located in the
Right Fork of Lila Canyon.

fn January 2OO4, an assessment of the geomorphic characterof the Lila Canyon
channel, downstream of the proposed mine site, was conducted to address
DOGM comments. A series of channel cross-section measurements were taken
and the bed and bank materials visually observed. During this evaluation, it was
discovered that a diversion struc[ure had been instafled just above the
confluence of the Right Fork of Lila Canyon and Grassy Wash (see Appendix
7-9 and Figure 7-3). This diversion structure will divert all flow from the
drainage and convey it by diversion channel to a stock pond located in the
SW4, SW/4 of Section 28, T. 16 S., R. 14E. Subsequently, it was determined
that the improvements were part of a BLM range improvement project. This
structure has significantly modified the drainage pattem for this area. Florls
that previousfy would have flowed into Grassy Wash wif l now be detained in the
stock pond.
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The closest perennial stream to the permit area is Range Creek. The drainage
is located approximately 6 miles east of the proposed Lila Canyon permit area
boundary (see Pfate 7-1a).

Range Creek is in a broad, south-southeast oriented drainage that has been
eroded into the Roan Cliffs. A westem extension of the Roan Cliffs (Patmos
Ridge) lies between Range Creek and the Book Cliffs. The proposed Lila
Canyon operation is on the west side of Patmos Ridge. The Colton Formation
is exposed at the surface from Patmos Ridge east to the main body of the Roan
Cliffs, and between these two escarpments Range Creek has eroded into but
not through the Colton Formation. Approximately eleven miles southeast of the
pennit area, just upstream of Turtle Canyon, Range Creek has eroded through
the Colton, Flagstaff, and North Hom Formations, but it reaches the Green River
without having eroded through the Upper Price River Formation. The nearest
Blackhawk outcrop is 10 miles further south, along the Price River.

Argument has been made that Range Creek receives recharge from a regional
aquifer \,t/fiich is likely from the lower saturated zone that the Lila Canyon Mine
will be mining or that the overlying perched upper zone might be drained by the
mining activities and affect the flows contributing and in Range Creek.

To address these concerns, the following issues were evaluated. An evaluation
of the elevation difference between the saturated ground-water zone in the
Blackhauk Formation and stream flows in the Range Creek drainage was
conducted, especially for the reaches nearest the permit area. Also, the
thickness and composition of the strata between the coal seam and the creek
was conducted. Further, the potential for diminishment of the spring and
tributary flows resulting from subsidence impacts within the recharge area to
Range Creek was evaluated.

lf the deeper ground water in the Blackhaurk Formation were to flow following
eitherthe gradient indicated bythe piezometers (see Figure 7-1)orgeofogicdip
(see Plate 7-18), the water would flow well below Range Creek (800 to 1,200
feeQ in the reaches nearest the Lila Canyon Mine and for many miles
downstream.

Additionally, the thick section of strata between Range Creek and the
Blackhauk Formation would impede hydraulic interaction between any deep
ground water and the surface (Plates 7-1A and 7-18). ft is estimated that the
vertical separation between the Blackhaurk and Range Creek at the base of the
Colton would be about 1,2OO feet.
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A review of U.S. Geological Professional Paper by D.J. Fisher, C.E. Reeside
and J.B. Erdman, 1960, Cretaceous and Tertiary Foruration of the Book Cliffs,
Carbon and Emery Counties, Utah, tnrtticfi evaluates the composite stratigraphy
in the Horse Canyon area, was conducted. The lithology descriptions were
reviewed and a totaf of the percentage of shafe, siltstone and mudstone (less
permeable layers), for each strata identified by the authors, was generated to
get an idea of the ability of each strata to restr:ict flow throughout the
stratigraphic column.

Colton Formation
Upper Sandstone Unit

% Shale
Shale Unit

% Mudstone
Lower Sandstone Unit

% Shale and Mudstone

North Horn-Flagstaff, Undifferentiated
Shale beds
Mudstone
Limestone
Siltstone
Clay
Sandstone beds

Price River Formation
Upper Unit

% Shale
Lower Unit

% Shale and Siltstone

Castlegate Sandstone

Blackhawk Formation
Upper Shale Unit
Middle Sandstone Unit
Middle Shale Unit
Lower Sandstone Unit

% Shale

%Shale, Clay, Siltstone, and Mudstone 79.0

1,300 ft.
23.1

960 ft.
82.9

1 ,128 ft.
u.8

237 ft.
181 ft.
21 ft.
25ft.
7 f t .
99 ft.

299 ft.
43.8

2Uft.
43.8

160 ft.

170 ft.
0 ft.
142ft.
200 ft.

% Shales, Clays, Siltstones or Mudstones 0
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Based on the stratigraphic column in the area, the overall percentage of less
permeable strata is 47 percent. Looking at the distribution of the less
permeabfe strata, the majority is in the upper lithographic units. The Colton and
North Hom-Flagstaff contain about 1940 feet of less permeabfe units, while the
Price River and Blackhaud< contain about 480 feet. Therefore, there is little
potential for water to move vertically between the upper and lower zones. The
main direction of water movement will be horizontally within the strata.

Further, the elevation of Range Creek in the area of concern ranges from 6890
to 5740 feet (see Plate 7-1A1. The coal seam exposure along the Book Gfiffs
ranges from 5,500 to 6,000 feet. Therefore, for water to flow from the coal seam
to Range Creek the flow would need to overcome a hydraulic head difference
of 200 plus feet, just based on the initial elevation and not accounting for dip of
the formations. There is insufficient head and no sour@ of water to provide the
driving head for such conditions.

In regard to subsidence affecting the potential recharge to the springs and
tributaries to Range Creek, as described in Chapter 5, Section 525, the
subsidence limits from the proposed mining are required to be limited to the
area of the permit boundary. Therefore, the recharge area to Range Creek that
could be affected is within the permit boundary.

f n reviewing the permit area, as shown on Pfate 7-1A, Little Park drainage has
eroded through the Colton, North Horn-Flagstaff and part of the Price River
formations. While Range Creek, in the reaches nearest to the proposed mine,
has not eroded through the Colton Formation and the high perentage of low
permeable strata within the Lower Colton and North Hom-Flagstaff formations
limited potentiaf for recharge to the springs and tributaries from areas below the
bottom of the Colton Formation. The potential impact area from the mine is that
portion of the permit area that is east of the Horse Canyon and Littfe Park
drainages and that portion which is above the Colton - North Horn-Flagstaff
contact.

Based on a review of Plate 7-lA,the portion of the permit boundary that meets
these criteria is approximately 510 acres. Based on a projection of the direction
of dip (N68"E), the area of the Range Creek drainage that might be affected
would be from just north of Little Horse Canyon south to Cherry Meadow
Canyon. This projection represents the area with recharge potential along the
west side of the Range Creek drainage. Thus, the total recharge area to this
portion of the drainage would be approximatefy 21,100 acres. Therefore, the
percentage of the recharge area that might be intercepted by catastrophic
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subsidenoe is 2.4 percent. As catastrophic subsiden@ is unlikely due to the
cover over the coal seam for most of this area (2,000ft +), this percentage is
@nservatively high. Sucfr a small percentage would not be measurable within
the Range Creek drainage.

lf such an occurence were to happen, based on the hydraulic conductivity
(0.1gpd/fF)and porosity (0.25) of the formation and the anticipated gradient
(0.1ft/ft), the average linear velocity of flow through the formation would be
about 0.006fUday. This results in an estimated duration, for the reduced
recharge to move laterally through the Colton Formation and reach the Range
Creek drainage, to be about 8,700 to 1 1,300 years.

As a result of the five to six miles horizontal distance from proposed permit area
to Range Creek (see Plate 7-1a) and the isolating effects of the over 1 ,000 feet
of low-permeability, isolating strata between the coal seam and the creek
elevation (see Plate 7-1B and Table above) and the limited potential and impact
of subsidence damage to the recharge area, it is not likely that the Lila Canyon
Mine will adversely effect Range Creek. Due to these conditions, no baseline
or other sampling has been gathered nor is anticipated on Range Creek.

The Horse Canyon drainage is monitored in accordan@ with the approved
monitoring plan for the permit. There have been no samples taken in the Lila
Canyon or Little Park Wash drainages because no flow has been observed
during the monitoring activities. Factors that contribute to the lack of data are:
accessibility to the sites during the winter period and imrnediately after summer
rain storm events is generally not possibfe, due to safety issues and a physical
lack of flow.

Access and Safety. Safety issues have hampered field work on several projects
in the area. When the soils in the area get wet they become very sf ick and pose
ac@ss and safety issues. During the IPA drilling, EarthFax had significant
diffiarlty in getting equipment and vehicles up and down the access road
following several small rain storms. In one case they had one of their vehicles
slide into the embankment rocks along the Horse Canyon a@ess road (drop in
the area was about 400 feet).

Access during rainstorms through the channels in the area is dangerous.
During the avian study for the Westridge mine, Mel Coonrod (ElS) and Frank
Howe (DWR) were caught in a channel during a rainstorm and fost their vehicle
to flooding.
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During winter and earfy spring periods, there have been times when the access
road has been blocked with several feet of snow making a@ess with the field
equipment impossible.

UAE's position is that collection of environmental data is not worth of the loss
of life or lirnb. Therefore, when the conditions are unsafe, the site is labeled
inaccessible. At all other times, the sites are visited and if no flow is
en@untered it is reported as sucft.

Physical LaeJ< of Flow. The lack of flow data in the sampling effort is not a
failure of the sampling effort. The lack of flow at these sample sites is data
\ rhich documents the normal conditions in the site area. lf the streams were
flowing 50 percent of the time, it is likely that the sampling efforts would
en@unter flow on an infrequent basis. However, if the flow for the short retum
periods is extremely small or none existence, it will be difficult to obtain and
provide samples of these events. This lack of flow shows that the drainages do
not have a base flow component and there is no regional aquifer discharging to
the deeply incised canyons and drainages in the area. The sequence of
sampling efforts have demonstrated further, that there is no long-term flow
events occuning in the mine permit area or adjacent areas. Also, spring
photographs show disturlcan@s in the stream channels from the previous falls
sampling efforts indicating that for some years no flow o@urred from the fall to
spring measurement events. Additionally, the peakflow simulation results show
that the duration of any flow events would be of extremely limited duration.

Therefore, a pattem has been identified of a set of drainages that only flow in
direct response to precipitation or rapid snow melt. The flow events are
localized, sporadic events with no @nsistent sequence and timing and are
extremely limited in duration.

U.S. Steel conducted water quality monitoring of the Horse Canyon drainage.
These monitoring efforts were conducted prior to the development of DOGM's
present Water Monitoring Guidefines, and as a result the data is quite limited.
The most recent results of these water monitoring efforts are presented in
Appendix 7-2 and historic results are included in the DOGM electronic
database.

The data collected from Horse Canyon follows the same pattem documented by
Waddell, et.al. (1986). The pattern shows that the TDS @ncentrations for
surface waters on the lower Blackhawk and out onto the Mancos Shale range
from 1000 mg/l and increase to 2,000 to 2,500 mg/|. Additionally, the highest
con@ntrations of suspended sediment will o@ur during high-intensity runoff
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from thunderstorms, and the lowest concentrations will o@ur during low flow or
snow melt events.

Therefore, because of the similarity of the water quality data, the water quality
expected from the drainages in the area of the proposed mine will be similar to
the water quality found in the Horse Canyon drainage.

Monitoring efforts did not include remote or automatic sampling efforts because
of inherent problems attempting to implementthese methodsforthis application.
It has been suggested that crest-staff gauges, single-stage samplers, ISCO
instruments, etc. could be used to collect samples. These are methods that the
USGS uses for developed remote sampling sites. However, none of the UEI
sampling sites are developed. In the case oJ crest gauges, for these methods
to be feasible, the sites need to be devefoped with concrete or bedrock lined
channel sections. For the channel configurations at the UEI sites, the channel
bottoms consist of movable beds. These are channels that change
configuration from storm to storm. As a result of channel erosion and
deposition, the stage discharge relationship of the channel changes with each
storm event. Therefore, while the crest gauge would indicate that a flow event
may have occuned, the ability to determine what the flow rate was is greatly
compromised. To be able to overcome this, it would be ne@ssary to construct
lined channel sections in remote channel areas. In some cases, this would
require the construction of access way and cement trucks to haul in the
materials necessary. This would likely cause more damage than it is worth.

For the use of single stage and ISCO samplers, with sampling limited to monthly
and quarterly readitrgs, the holding time on many water samples would be
exceeded. Therefore, the water quality data would not be usable for
determining the baseline or impact conditions.

Several samplers were installed as apart of the Westridge Mine sampling
efforts. After several abortive attempts at utilizing them for flow and quafity
measurements, they were removed because the data was unreliable and
suspect.

Remote sensing equipment has also been considered. However, as most of the
monitoring sensors require line of sight and these sites are in remote, incised
canyons or drainages, that is not possible.

As a result of these difficulties, it was determined that these methods would not
provide any better data than was already being collected and would not be
used.
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724.300 Geologic lnformation Detaifed geologic information of the permit and
adjacent areas is included in Section 600, with specific strata analyses, as required,
in Section624.

7 24.310 Probable Hydrologic Gonsequences. The geologic data indicate that
no toxic- or acid-forming materials are known to exist in the coal or rock strata
immediately below or above the seam (see Section 624.300). The probabfe
hydrologic consequences of the proposed operation will be discnssed in Section
728 and Appendix 7-3 of this application.

724.320 Feasibility of Reclamation. The geologic data in Section 600
provides sutfficient detail to allow: the evaluation of whether toxic- or acid-
forming materials are expected to be en@untered in mining; subsidence
impacts; whether surface disturbed areas are designed to be constructed in a
manner that will affow for reclamation to approximate original contour; and
whether the operation plans have been design to ensure that material damage
to the hydrologic balance does not occur outside of the permit area. These
issues are evaluated in the R645 rules and discussed in SectionT2S of this
application.

7 24.4OO Climatological Information

7 24.410 Climatological Factors

724.411 Precipitation The closest weather recording station to the Lila
Canyon Mine is located at Sunnyside, Utah. Based on the relatively
close proximity and similar locations (west exposure of the Book Cliffs)
the data from this station will be used to veriff precipitation amounts and
other weather conditions for the Lila Canyon Mine.

Precipitation data from the Sunnyside station has been gathered from
1971to 2000, showing an average annual precipitation of 14.74 incfres.
The information was downloaded from the Westem Regional Glimate
Center, as shown on Table7-1B.

A rain gauge will be installed at the site, once construction and
operations start, to comply with the reporting requirements of the air
quality permit.
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724.412 Wnds. The average direc{ion of the prevailing winds is West
to East, and the average velocity is 2.74 knots.

724.413 Temperature. Mean temperatures in the proposed mine area
range from a high of 58.0 degrees F to a lor of 33.4 degrees F. Se€
Table 7-1B.

724.420 Addafonal Data. Additional data will be supplied if requested by the
Division to ensure compliance with the requirements of R645€01 and R64$.
&2.

7A$OO Supplemental lnformation N/A - The determination of the PHC in Section
728 does not indicate that adverse impacts on or off the proposed permit area may
ocanrtothe hydrologicbalance, orthatacid-formingortoxic-forming materialispresent
that may result in the contamination of ground-water or surfaceryater supplies.

7A.7@ ValleylStream N/A - The proposed plan does not include mining or
reclamation operations within a valley holding a stream or in a location where the
permit area or adjacent area includes a stream which meets the reguirements of R6,4$
302-320.

725. Basellne Gumulative lmpact Area Information

725.100 Hydrologic and Geologic Infonnatlon Hydrologicand geologic information
for the mine area is provided in Secliorc ffi,724 and in the PHC Determination in
Appendix 7€. This information includes the available information gather€d by the
applicant. Additional information is available for the areas adjacent to theproposed
mining and adjacent areas fom state and federal agencies.

Table 7-18

Sunnyside, Utah (42U7 4)
Period of Record Monthly Climate Summary

Period of Record: 1971 - 2000

Jan Feb Mar Apr May Jun Jul Aug sep Oct Nov Dec Ann.

Average
Max.
Temp(F)

33.7 38.4 4.1 il.0 63.5 76.2 82.4 80.3 71.3 58.3 42.8 34.9 56.8
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725.2OO Other Data Sources As indicated above, additional information is
available for the cumulative impact area. In addition to the base line data for
the proposed mining, additional pertinent hydrologic data is available from
adjacent mines and permits and govemment reports.

725.300 Available Data Necessary hydrologic and geologic information is
assumed to be available to the Division in this P.A.P.

726. Modeling \Mrere ever possible actual surface and ground water information
is supplied in this application. However, the following models were used to
supplement the data.

Storm 6.2, a program to calculate runoff flows was used to calculate runoff
from some disturbed area drainage areas.

Hydroflow Hydrograph program by Intelisolve was used to simulate the
runoff and routing from the undisturbed drainages above the proposed mine.

A simulation of transmission losses to determine potential impactsfrom mine
water discharge to the Price River and fishery was completed using a
spreadsheet based on the NRCS channel loss evafuation.

727. Aftemate Water Source Information A search was conducted of the State
of Utah Water Rights files for all rights occuning within, and adjacent to, the
perrnit area for a distance of one mile. The location of those rights are

Average
Min.
Temp(F)

13.9 17.5 21.8 30.0 38.3 47.2 53.6 52.2 4.7 34.6 22.8 15.3 32.8

Average
Total
Precip
( in.)

0.80 1.01 1.30 1.22 1.22 0.85 1.46 1.50 1.80 1.67 1.14 0.78 14.74

Unofficial values based on averages/sums of smoothed daily data, Information is computed from
available daily data during the 1971-2000 period. Smoothing, missing data and observation-time
changes may c€ruse these 1971 -2000 values to differ from official NCDC valtres. This table is
presented for use at locations that don't have ofiicial NCDC data. No adjustments are made for
missing data or time of observation. Check NCDC normals table for official data.
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shown on Plate 7-3. A description of eacfr of the rights is tabufated in Table
7-2.

Any State-Appropriated water supply that may be damaged by mining
operations will either be repaired or repfaced. As soon as practical, after
proof of damage by mining in Lila Canyon, of any State-Appropriated water
supply, UEI will replace the water. Water repfacement may incfude sealing
surface fractures, piping, trucking water, transfening water rights, or
construction of wells. The preferable method of replacement wif f be sealing
of surface fractures effecting the water supply. As a last resort UEI will
replace the water by transfening water rights or @nstruction of wells.

As noted in the table, the majority of rights are owned by UEI for industrial
use. Other rights owned by the B.L.M. or individuals are primarily for
stockwatering.

Page -40



Horse CanVon Mlne - Lila Canvon Extenslon tltahArnerican Energv lnc.

Page -41

TableT-2

LII-A CANYON MINE AREA
Water Righls

Water
RishUOwner

cfs gpm ac.ft. Source Use Point of
Diversion

91-557 Eardley,
Joseph K.

0 0 So. Fork Horse
Canyon Grcek

Stockwatering sw 34, T. 15 S, R.
11E.

91-557 Eardley
Joseph K.

0 0 So. Fork Horse
Canyon Creek

Stoclwatering NE 34, T. 15 S, R.
14 E.

91-1903 State of
utah

0.08 36 0 Spring Stockwatering SE 35, T. 15 S, R.
14 E.

€1-148 IPA 0.30 135 0 U. G. Tunnel Other NW 3, T. 16 S., R.
14  E .

*91-149 IPA 0.10 45 0 U. G. Tunnel Other NW 3, T. 16 S., R.
14  E .

*91-150 IPA 0.10 45 0 U. G. Tunnel Other NW 3, T. 16 S., R.
14 E.

€1.4959 CEUF 0.00 5.00 Redden Spring Mining NE 3, T. 16 S., R.
14 E.

91-2616 BLM 0 0 Stream Stockwatering NW 3, T. 16 S., R.
14 E.

€1-183 CEUF 0.8 359 0 Horse Canyon
Creek

Domestic,
Other

sE 1/4 3, T.. 16 S.,
R. 14 E.

91-185 Minerals
Devel. Go.

0.0190 I 0 Well Domestic,
Other

NW 9, T. 16 S., R.
14 E.

91618 Mont
Blackbum

0.01 10 5 0 Mont Spring Stoclcwatering NE 11,  T .  16 S. ,  R.
14 E.

91-2615 BLM 0 0 Stream Stoclwatering NW 10, T. 16 S., R.
14 E.

91€17 Mont
Blackbum

0.01 10 5 0 Leslie Spring Stoclwatering NW 11,  T .  16 S. ,  R.
14 E.

91-+650 BLM 0 0 Tributary to Flat
Wash

Stockwatering,
Other

SW 9, T. 16 S., R.
14 E.

€1-399 IPA 0.050 22 0 Unnamed Spring Mining, Other sE 12, T. 16 S., R.
14 E.
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TableT-2

LIIA CANYON MINE AREA
Water Rights

Water
RishUOwner

cfs gpm ac.ft. Source Use Point of
Diversion

91-2537 BLM 0.0120 5 0 Spring Stoclcwatering SE 12, T. 16 S., R.
14 E.

91-2521 BLM 0.01 10 5 0 Cottonwood
Spring

StoeJnratering NE 13, T. 16 S.,  R.
14 E.

91-4648 BLM 0.00 0 Unnamed Wash Stockwatering,
Other

sw 14, T. 16 S., R.
14 E.

91-4649 BLM 0 0 Unnamed Wash Stockwatering,
Other

NE 23, T. 16 S., R.
14 E.

31-810 IPA 0.050 22 0 Unnamed Spnng Mining, Other SE 24, T. 16 S., R.
14 E.

91-2517 BLM 0.0110 5 0 Pine Spring SE 24, T. 16 S., R.
14 E.

91-%18 BLM 0 0 Stream NW 27, T. 16 S., R.
14 E.

91-2619 BLM 0 0 Stream SE 28, T. 16 S., R.
14 E.

91-2620 BLM 0 0 Stream sE 28, T. 16 S., R.
14 E.

91-2621 BLM 0 0 Stream SW 28, T. 16 S., R.
14 E.

91-2617 BLM 0 0 Stream sE 27, T. 16 S., R.
14 E.

91-4646 BLM 0 0 Wash Stoclwatering,
Other

sw 33, T. 16 S., R.
14 E.

91-2518 BLM 0.1 10 5 0 Wlliams Spring sE 8, T. 17 S., R.
15 E.

91'4516 BLM 0 0 Little Park Wash Stockwatering,
Other

SW 7,  T .17 S. ,  R.
15 E.

91-4705 BLM 0 0 Bear Canyon Stochratering,
Other

NW 7, T. 16 S., R.
15  E .
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TableT-2

LILA CANYON MINE AREA
Water Rights

Water
RishUOwner

cfs gpm ac.ft. Source Use Point of
Diversion

914621 BLM 0.0150 7 0 Kenna Spring Stockwatering,
Other

NE 8,
15  E .

T. 16 S.,  R.

914701 BLM 0 0 Nelson Canyon Stoclcwatering,
Other

NW 17, T. 16 S.,  R.
15 E.

91-2519 BLM 0.01 10 5 0 Unnamed Spring Stocls,Yatering,
Other

SE 1E, T. 16 S., R.
15 E.

€1-808 tPA 0.050 22 0 Unnamed Spring Mining, Other SW 18, T. 16 S., R.
15 E.

91-2538 State of
Ljtah

0.0120 5 0 Unnamed Spring Stoclwatering SW 18, T. 16 S., R.
15 E.

914701 BLM 0 0 Nelson Canyon Stochratering,
Other

sE 17, T. 16 S., R.
15 E.

91-2539 BLM 0.0120 5 0 Pine Spring Stochratering sw 19, T. 16 S., R.
15 E.

91'0703 BLM 0 0 Nelson Canyon Stochratering,
Other

NW 21, T. 16 S.,  R.
15 E.

91,f703 BLM 0 0 Trib. to Nelson Stockwatering,
Other

NE 29, T. 16 S., R.
15 E.

91-4381 State of
Ljtah

0.0150 7 0 Spring Stockwatering, NW 32, T. 16 S., R.
15 E.

91-2520 BLM 0.0110 5 0 Unnamed Spring Stoe*watering NW 32, T. 16 S., R.
ls  E.

€1-809 tPA 0.0500 22 0 Unnamed Spring Mining, Other sE 31, T.  16 S.,  R.
15 E.

91-2535 BLM 0.0120 5 0 Unnamed Spring Stocfcwatering SE 31,  T.  16 s. ,
R. 15 E.
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UEI owns the rights to approximately 1 .50 cfs in this area. Afthough the PHC
(Appendix 7-3) indicates little, if any, adverse effects on water resour@s
resufting from the operation, if such effects should become evident, lost
water sour@s would be replaced from the rights owned by the company.

728. Probable Hydrologic Consequences (PHC) Determination

728.100 PHC The Probable HydrologicConsequen@s (PHC) Determination
is provided as a separate document in Appendix 7-3. This determination
indicates minimal (or no) negative impacts of the mining or reclamation
operation on the quality and quantity of surface and ground water under
seasonal flow conditions for the proposed permit and adjacent areas.

728.200 Basis for Determination The PHC is based on baseline
hydrologic, geologic and other information suclt as public records and
adjacent mine plan data statistically representative of the site (seeAppendix
7-3).

With underground mining, there always exists a potential for impacting
surface or ground water resour@s; however, as indicated in Section 525,
subsidence effects are expected to be minimal due to the amount of cover
and massive rock stratas between the mining and the surface. Effects on
underground water are also expected to be minimal, since this water is not
presently issuing to the surfa@, and any ne@ssary discharges of the water
would be in accordance with U.P.D.E.S. requirements.

Water in this area is primarily used for stock or wildlife watering. Any
impacts to the small surface springs or seeps as a result of mining would
likely be offset by the emergence of new seeps or springs due to fracturing,
mine water discfrarge or replacement of water rights as described under
Sections 525, and 731.800.

728.300 Findings

728.310 Adverse lmpacts. Potential adverse impacts of the
operation on the hydrologic balance include:

(1) Increased sediment loading;

(2) Diminution or intemrption of water supplies on water
rights;
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(3) Discharge (pumping) of contaminated ground water;

(4) Erosion and streamflow alteration;

(5) Deterioration of water quality.

Each of the above potential impacts has been evaluated in the
PHC (Appendix 7-3). Based on information provided in this
plan to mitigate or othenrrise control these impacts, the
Probable Hydrologic Consequences determination is that of
minimal (or no) negative impacfs. (see Appendix 7-3)

728.320 Acid/Toxic Forming Materials (see Appendix 7-3)

728.330 lmpacts On:

728.331 Sediment Yield (see Appendix 7-3)

728.332 Water Quality Parameters (see Appendix 7-3)

728.333 Flooding and Strearnflow Alteration In the event
that surfficient volumes of water are en@untered underground
that ne@ssitate pumping, the applicant will take the following
steps:

(1) Water will be held in sumps as long as possible
to promote settling;

(2) Water will be sampled prior to discharge to
ensure complian@ with UPDES standards;

(3) Prior to mining receiving channel morphology
parameters and erosion impacts will be
evaluated prior to discharging to any drainage
and at least quarterly during pumping to
determine what, if any, streamflow alteration is
occuning;
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(4) lf adverse impacts to the receiving stream are
noted, steps will be taken, with Division input
and approval, to minimize or eliminate those
impacts.

(Also see Appendix 7-3)

728.3U Water Availability (see Appendix 7-3)

728.335 Other Gharacteristics (see Appendix 7-3)

728.340 Surface Mining Activity N/A - Underground Mine

728.4OO Permit Revision To be reviewed by the Division.

729. Gumulative Hydrologic lmpact Assessment (CHIA)

729.100 CHIA Assessment provided by Division.

729.2OO Permit Revision To be reviewed by the Division.

730. Operation Plan

731. General Requirements This will be an underground mine with approximately
42.6 acres of surface disturbance for mine site facif ities and roads. Runoff
from the disturbed minesite area is proposed to be controlfed by a system of
ditches and culverts vvfiich wif l convey alf disturlced area runoffto a sediment
pond for final treatment prior to discharge.

This permit appfication includes a plan, with maps and descriptions,
indicating how the relevant requirements of RO45-301 -73O, RA45-301-74O,
R645-301-750 and R&15-301-760 will be met. Eacfr of these sections are
addressed in this Chapter, along with relevant Maps and Appendices.

731 .100 Hydrologic-Balance Protection

731.110 Ground-Water Protection In order to protect the hydrologic
balance, coal mining and reclamation operations will be conducted
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according to the plan approved under RA45-301-731 and the
following:

731.111 Ground-Water Quality Ground-water quality will be
protected by the plan described in Section 731 and the
following:

(2)

(3)

(1)

(4)

Minimizing surface disturlcance and proper handling of
earth materials to minimize acidic, toxic or other harmful
infi ltration to ground-water systems;

Testing (as-necessary) to ensure stockpiled materials
are non-acid and non-toxic;

Controlling and treating disturbed area runoffto prevent
discharge of pollutants into ground-water, by the use of
diversions, culverts, silt fences, sediment ponds and by
chemical treatment if ne@ssary:

Minimizing ancl/or treating mine water discharge to
comply with U.P.D.E.S. discharge standards;

(5) 5::il'gxl?S:T3#ii:1;:11,?ti,?;:H::il'i ullll
(done) and monitoring quality and quantity of significant
sour@s through impletation of a Water Monitoring Plan
(proposed);

(6) ::"ff:,3:?19:J: H:":l':l''1"*''llX'ilT'fi'*
approved Spi | | Prevention Control and Countermeasure
Plan (SPCC).

731.120 Surface-Water Protection In orderto protect the hydrologic
balance, coal mining and reclamation operations will be conducted
according to the plan approved under 731 and the following:

731.121 Surface-Water Quality Surface-water quality will be
protected by handling earth materials, ground-water
discfrarges and runoff in a manner that minimizes the
formation of acid or toxic drainage; prevents, to the extent
possible using the best technology curently available,
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additional contributions of suspended sofids to streamflow
outside the permit area; and, othenyise prevent water
pollution.

Surface-water quality protection is proposed to be
accomplished by the plan described in Section 731 and the
following methods:

(1) Minimizing surface disturbance and proper handling of
earth materials to minimize acidic, toxic or other hannful
infi ltration to ground-water systems;

(2) Testing (as-necessary) to ensure stockpiled materials
are non-acid and non-toxic;

(3) Controlling and treating disturbed area runoff to prevent
discharge of pollutants into surface-water, by the use of
diversions, culverts, siltfences, sediment ponds, and by
chemical treatment if ne@ssary;

(4) Minimizing and/or treating mine water discharge to
compfy with U.P.D.E.S. discharge standards;

(5) Establishing wlrere surface-water resour@s exist within
or adjacent to the permit area through a Baseline Study
(done) and monitoring quaf ity and quantity of significant
sour@s through impletation of a Water Monitoring Plan
(proposed);

(6) Proper handling of potentially harmfuf materials (suclr
as fuels, grease, oil, etc.) in accordan@ with an
approved S pi | | Prevention Control and Countermeasure
Plan (SPCC).

731.122 Surface-Water Quantity Surface water quantity and
flow rates will be protected as described in Sec'tion 731.

731.2OOWater Monitoring The water monitoring program was implemented
in July, 2000. Baseline data will be collected (as possible) from new
monitoring sites L-1-S through L-4-S. These sites are typicaf ly dry and no
quality data has been gathered as yet. Sites L€-G through L-10-G have
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been monitored for baseline in 1993, 1994, and 1995. These sites, along
with f PA-1 ,lPfu-2and IPA-3, were monitored in December200Otodetermine
if they were still viable and to establish a current basefine that will be
continuous with operational monitoring.

Preceding each five year permit renewal, ground (springs) and surface
waters will be sampled for baseline parameters. Baseline analysis on
ground water will be collected at a low flow period. Analysis on surface
waters will be conducted on samples collected at either high or low flow
periods.

731.210 Ground-Water Monitoring The proposed ground-water
monitoring plan is based on results of the Baseline Study and PHC
determination. Based on results of these studies, the only ground
water expected in the permit area is that rr/fiich has been identified as
springs or seeps, and that urhicfi may be expected from perched
aquifers encountered by the proposed mining. Since no portafs are
presently discharging on, or adjacent to, the permit area, and since
mining has not started, no underground water is presently available
for sampling; selected springs are proposed for sampling under the
Ground Water Monitoring Plan.

lf ground water is encountered in the future mining of a quantity u/hicfl
requires discharge, the water will be monitored in accordan@ with
requirements of this section and a monitoring plan will be proposed
at that time.

For purposes of the water monitoring program, springs and seeps are
considered ground water and will be monitored as sucl't.

731.211 Ground-Water Monitoring Plan Based on
information in the PHC determination (Appendix 7-3), and as
indicated above, the only ground water resour@s on or
adjacent to the permit areathat can be monitored at this time;
are springs and seeps. See Appendix 76 for a detailed
description of the water monitoring locations.

There are a total of 1 1 ground water monitoring sites proposed
for this property. (See Table 7-3). Station L-s-G is the
potential mine discharge point, and will be monitored at least
monthly, or as o@urs, in accordance with U.P.D.E.S. Permit
requirements. (See Table 74) Stations L-s-G, L-7-G, L€-G,
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L-g-G, L-1 1-G, and L-12-G are significant springs or seeps
located over the area of proposed mining. These springs will
be monitored on a quarterly basis for parameters listed in
Table 7-5.

Station L€-G (Table 7-3) is in the vicinity of 2 listed springs,
Mont Spring and Leslie Spring. These springs are within the
same small drainage, and may in fact be the same spring.
Close examination of spring/seep and baseline monitoring
stations show only one site in this drainage with any consistent
flows - site H-18; therefore, this site was originally chosen to
monitor the Mont and Leslie Spring area. However in recent
years L€-G has been dry and Location L-1 1-G has been
added to replace site L€-G. Sampling at L€-G will be
suspended as of the First Quarter of 2003.

Monitoring site L-7-G is intended to monitor a listed site known
as Cottonwood Spring. Once again, a close examination of
water rights information along with spring/seep and baseline
monitoring has shown only one site in this area with any
consistency - site #9; therefore, this is the site chosen for
monitoring of Cottonwood Spring.

L€-G is an unnamed spring that matches Earthfax sample site
10.

L-g-G is known as Pine Spring. There have been numerous
seep/spring notations in the immediate area, but the only
consistent flowing site is Earthfax site 16(2); this is the site
that will be monitored for Pine Spring.

L-10-G is also an unnamed spring that matches Earthfax
sample site 14. Since this site is located over 1 mile south of
the permit area, it has been replaced with L-12-G which is a
more appropriate site to monitor. Monitoring of site L-l0-G wilf
be suspended as of the First Quarter of 2003.

L-1 1-G is known as MonULeslie Spring located in the bottom
of the upper reaches of Lila Canyon. In recent years L€-G (H-
18) has been dry. However, there has been some minimum
flow observed approximately one hundred yards above L€-G
where L-1 1-G was established.
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L-12-G is an unnamed spring which had been developed but
is now abandoned. The seep/spring inventory data is shown
in Appendix 7-1 and locations are shown on Plate 7-1.
Proposed water monitoring sites are shown on Plate74.

L-13-S, L-14-S, and L-15-S are sites being monitored to assist
in characterization of the various drainages.

L-16-G and L-17-G are seeps being monitored in Stinky Spring
Canyon. These sites were not identified during baseline
surveys and are believed to exist intermittently and are not
always evident. These two seeps appear to be an important
sour@ of water for Bighorn sheep specificafly in the early
spring.

It should be noted that data has been gathered on the various
seeps/springs as part of the original baseline inventory for the
South Lease by l.P.A. The data was gathered over the years
1993, 1994 and 1995 and was stopped. In the second quarter
of 2001 water monitoring continued.

IPA-1 ,2 and 3 are groundwater piezometers in the Little Park
Wash area. These holes wifl be checked quarterly for water
depth only. Monitoring of these sites will continue until the
mining or subsidence renders them unusable.

At a minimum, total dissolved sofids or specific conductance
conected to 25 degrees C, pH, total iron, total manganese and
water levels wilf be monitored, on afl points except IPA-I, 2
and 3.

7 31 .212 Monitori ng Reports Ground-water wi | | be monitored
and data will be submitted at least every three months for eacfr
monitoring location. Monitoring submittals will include
analytical results from each sampfe taken during the approved
reporting period. When the analysis of any ground-water
sample indicates non@mpliance with the permit conditions,
then the operator will promptly notiff the Division and
immediately take the actions provided for in 145 and 731 .

731.213 Waiver of Monitoring N/A - No waiver is requested.
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731.214 Ground-Water Monitoring Duration Ground-water
monitoring will continue through mining and reclamation until
bond release. lf the ground water is a discharge strictly from
the mining operations, monitoring will continue, or until the
ground water sour@ is no longeraccessible. Othermonitoring
will continue until:

731.214.1 'The coal mining and reclamation operation
has minimized disturlcance to the prevailing hydrologic
balance in the permit and adjacent areas and prevented
material damage to the hydrologic balance outside the
permit area; water quantity and quality are suitable to
support approved postmining land uses"; or,

731.214.2 until 'Monitoring is no longer ne@ssary to
achieve the purposes set forth in the monitoring plan
approved under R645-301 -731 .21 1 ."

731.215 Monitoring Equipment equipment, structures and
other devices used in conjunction with monitoring the quality
of ground water on-site and off-site will be properly installed,
maintained and operated and wifl be removed by the operator
and will be removed by the operator when no longer needed.

731.220 Surface Water Monitoring Surface water monitoring will be
conducted in accordance with the plan described in this section.

Based on results of the PHC determination, base-line study and other
available information, numerous small springs and seeps existwithin,
and adjacent to, the permit area. In addition, ephemeral drainages in
the area flow in response to snow melt and precipitation events. The
proposed surface-water monitoring program wilf monitor the
significant surface water sour@s, including drainages above and
below the disturbed mine site area, and all point-source disclrarges
(i.e. sediment pond). Seeps, springs and potential mine water
discharge will be monitored in accordance with the Ground Water
Monitoring Plan in the previous section.

ft should be noted that field sheets in Appendix 7-2 reter to a point
HC-2, while Bar Graphs and Spreadsheets refer to a station B-1. lt
has been determined that these are the same point. The site is
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designated B-1 on Plate 7-1, with a red HC-2 in parenthesis. The
electronic data inventory (EDl) also shows both B-1 and HC-z
designations for this site.

Another HC-2 site is listed in the seep/spring inventories in Appendix
7€ and in the baseline data in Appendix 7-1. This station ls also
occasionally refened to as H-2 in the seep/spring inventories
(Appendix 7€). lt has been determined that the H-2 and HC-2 sites
refened to in these 2 appendices are the same station. The station
location is shown on Plate 7-1, where it is designated H-2 with a
green (HC-2) in parentheses.

There is one other station with confusing designations in the data
from Appendix7-2 and 74 - station HCSW-I. This station has 3
different designations in the data - HCSW-1, HSW-I, and HC-l. The
point is shown as HC-1 on Plates 7-1 and 74; however, a note has
been added to Plate 7-1 to show the station is also called (HCSW-1),
to eliminate confusion. lt should also be noted that there is a
seep/spring site designated as H-1 on Plate 7-1. This is not to be
confused with any of the above listed HC, HSW or HCSW sites.

These are the only known duplication or wrong designation of sample
site numbers. lt appears that different samplers or companies
conducting seep/spring inventories occasionaf ly used different
designations for the same sites - the main problem being the use of
H-n or HC-n for the same location, in some instan@s. Every effort
has been made to refine the station identifications and locations on
Plate 7-1 to reflect the sampling data provided in Appendices 7-1,7-2
and 7€.. Wherever a site has 2 diflerent designations, both are
shown with one in parentheses.

The foffowing is a list of proposed monitoring sites:

Station No.
L.1.S

L-2.S
L-&S

Location
Lila Canyon

Rt. Fork Lila (above mine)
Lila Canyon Belour Mine

Tvpe
Intermittent by rule with
ephemenaf floryv
Ephemeral Stream

In te rm i t t en t  by  ru l e  w i t h
ephemenal flow

L4-S Sediment Pond Disctrarge UPDES
L-$G Mine Water Discharge UPDES (Groundrrater)
L+G (suspended) Sampling Suspended iGttr 2003 Spnng
L-7-G Cottonrvood Spring Spnng
L-&G Unnamed Spring Spnng
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L-9G Pine Spring Spring
Spring
Spnng
Spring
Intermittent by rule with
ephemenal flow
Intermittent by rule with
ephemeral flow

L-IGG (suspended) Sampling Suspended lQtr 2003

(suspended) Sampling Suspended lQtr 2003 fntermittent by rule with
ephemeral flow
Seep
Seep
Intermittant by rule with
ephemeral flow
Borehole
Borehole
Borehole

L-1 1-G
L-12-G
L-l 3-S

L-l4-S

L-l 5-S

L-l&G
L-l7-G
L-1&S

IPA-1
IPA.2
IPA-3

Lila Canyon Wash
Section 25 Wash
Little Park Wash

Section 25 Wash

Stinky Spnrp Wash
Stinky Spring Wash
Stinky Spring Wash

Liftle Park Wash
Little Park Wash
Liftfe Park Wash

Sampling at Locations L-1&S, L-14-S, L-l$S, and L-1&S wilt no longer be required once the
washes have been characilerized as Intermittent by rule with ephemeral flow or Ephemeral.

Locations of all monitoring sites are shown on Plate 74 , "Water Monitoring Location Map'.

Proposed monitoring methods, parameters and frequencies are
described in Table 7-3, "Water Monitoring Stations", Table 74,
"Surface Water Monitoring Parameters", and Table 7-5 "Ground
Water Monitoring Parameters".

In any one quarter a minimum of three unsu@essful attempts will be
made by using either 4 wheel drive vehicles or ATVs to access afl
water monitoring sites prior to reporting any site as "No Ac@ss".
However, safety and common sense will prevail wt'rile making these
attempts.

Monitoring reports will be submitted to the Division at least every 3
months, within 30 days folfowing the end of each quarter.

731.221 Surface-Water Monitoring Plan The proposed
surface-water monitoring pfan is detailed in Section 731.220.
This plan is based on PHC determination and analysis of af l
baseline hydrofogic, geologic and other information in this
permit application. The plan provides for monitoring of
parameters that relate to the suitability of the surface water for
cunent and approved postmining land uses and to the
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objectives for protection of the hydrologic balance as set forth
in 751 (see Table 74).

731.222 Surface-Water Monitoring Parameters The
surface-water monitoring parameters are shown in Tabfe 74.
water monitoring locations and sample frequencies are
described in Table 7-3 and on Plate 74 .

The plan will provide data to show impacts to potentially
affected springs, seeps, impoundments and drainages within
and adjacent to the permit area, by comparison with relevant
baseline data and with applicable effluent limitations.

731.222.1 Non-point Source Locations The
parameter list in Table 74 provides monitoring for all
parameters required by this section. The monitoring
locations and frequencies described in Table 7-3 show
that all significant springs, seeps, impoundments and
drainages that could potentially be impacted by the
mining and reclamation operations will be monitored on
a regular basis.

731.222.2 Point-source Discharges Point-sour@
discharge monitoring will be conducted in accordan@
with 40 CFR Parts 122 and 123, RO45-3AF751and as
required by the Utah Division of Environmental Health
for Utah Pollutant Discfrarge Ef imination System
(U.P.D.E.S.) permits. A U.P.D.E.S. discfrarge permit
application has been submitted to the Division of
Environmental Heafth for the proposed sediment pond
and mine waterfor the Lila Canyon operation. Existing
U.P.D.E.S. permit applications forthe Lila Canyon Mine
are provided in Appendix 7-5.

731.223 Reporting As indicated in Section 731 .220, surface-
water monitoring data will be submitted at least every 3 months
for each monitoring location. \Mten analysis of any surface
water sample indicates non-compliance with the permit
conditions, the company will promptly notiff the Division and
immediately take actions to identiff the sour@ of the problem,
correct the problem and, if necessary, to provide waming to
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any person whose health and safety is in imminent danger due
to the non-compliance.

731.224 Duration Surface-water monitoring will continue
through mining and reclamation until bond release. Locations,
parameters and/or sampling frequency (other than U. P. D. E. S.
discharge points) may be modified by the Division if:

731.224.1 .The operator has minimized disturbance to
the hydrologic balance in the permit and adjacent areas
and prevented material damage to the hydrologic
bafance outside the permit area; water quantity and
quality are suitable to support approved postmining
land usesn; or,

731.224.2 "Monitoring is no longer ne@ssary to achieve the
purposes set forth in the monitoring plan approved under
731.221.

731.225 Monitoring Equipment Equipment, struc*ures and
other devices used in conjunction with monitoring the quality
and quantity of surface water on-site and off-site will be
properly installed, maintained and operated and will be
removed by the operator when no longer needed.

731.300 Acid- and Toxic-Forming Materials Drainage from acid- and
toxic-forming materials and underground development waste into surface
water and ground water will be avoided by implementation of a Spill
Prevention Control and Countermeasure (SPCC) Plan and by the following:

731.311 ldentification/Burial of Acid- or Toxic-Forming Materiafs
Potentially acid- or toxic-forming materials will be identified by use of
Material Safety Data Sheets (MSDS), or by direct sampling and
analysis in the case of underground development waste.

Any material t /hich exhibits acid- or toxic-forming characteristics will
be properly stored, protected frorn runoff, removed to an approved
disposal site or buried on site beneath a minimum of 4' of non-acid,
non-toxic material.
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731.312 Storage of Acid- orToxic-Forming Materials Storage of
potentiaf ly acid- or toxic-forming materials, such as fuel, oils, sofvents
and non-coal waste wilf be in a controlled manner, designed to
contain spillage and prevent runoff to surface or ground water
resources.

All oils and solvents will be stored in proper containers within
enclosed structures. Fuels will be stored in appropriate tanks,
enclosed within concrete or earthen bermed areas designed to
contain any spiflage.

Non-coaf waste (garlcage) wilf be stored in a designated location, in
dumpsters, and removed to an approved landfill (East Carbon
Development Contractors - ECDC) on a regular, as-needed basis.

Unused or obsolete equipment or supplies wilf be stored in a
designated area. Drainage from the storage area will be directed to
the sediment pond as shown on the Sediment Control Map, Plate 7-5.

Underground development waste (if any) will also be stored in a
designated area. Such waste will be tested for acid- or toxic-forming
potential, and if found to be acid- or toxic-forming, the waste site will
be protected from surface runoff by the use of earthen berms.

731.320 Storage, Burial, Treatment All storage, burial and
treatment practices wilf be as described in this permit, and consistent
with applicabfe material handling and disposal provisions of the
R64s-Rules.
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Table 7-3
Lila Canyon Mine

Water Monitoring Stations

Station Location Tvpe Frequency Rernarks

L-1-S Lila Canyon Int. Stream Monthly At mine Site

L-2-S Rt. Fork Lila
(above mine)

Ephemenal
Stream

Monthly RF Above Mine Site

L-3-S Lila Canyon
(below mine)

Int. Stream Monthly RF Below Mine Site

L-4-S Sediment
Pond

Discharge Monthly or as
occurs

Per UPDES Permit

L-5-G Mine Water Discharge Monthly or as
occurs

Per UPDES Permit

L-&G Lila Canyon Spring Sampling
Suspended
lQtr 2003

Replaced by L-11-G
Water Right 91817

L-7.G Little Park Spring Quarterly Cottonwood Spring
Sample Site 9
Water Right 91-2521

L-&G Little Park Spring Quarterly Unnamed Spring
Sample Site 10
Water Right 91-2538

L-9-G Little Park Spring Quarterly Pine Spring Sample
Site 162
Water Right 91-2539

L-1GG Williams Draw Spring Sampling
Suspended
lQtr 2003

Repfaced by L-12-G
Water Right 91-809

L-1 1-G Lila Canyon Spring Quarterfy MonULeslie Spring
Replaces LSG
Water Right 91€18
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Table 7-3
Lila Canyon Mine

Water Monitoring Stations

Station Location Type Frequency Remarks

L-12-G Section 25
Spring

Spring Quarterly Replaces L-1&G

L-1}S Little Park
Wash

Dry Wash Monthfy At Road Crossing

L-14-S Section 25
Wash

Dry Wash Monthly At Road Crossing

L-15-S Williams Draw
Wash

Dry Wash Sampfing
Suspended
l Qtr of 2003

At Road Crossing

L-16-G Stinky Spring
Wash

Seep Quarterly Top of Mancos

L-17-G Stinky Spring
Wash

Seep Quarterly Top of Mancos

L-1&S Stinky Springs
Wash

Dry Wash Monthly Adjacent to Access
Road

IPA-1 Little Park Borehole Quarterly Water Level Only

IPA-2 Little Park Borehole Quarterly Water Level Only

IPA-3 Little Park Borehole Quarterly Water Level Only

NOTE: Sites L-13-S, L-14-S, L-15-S, and L-18-S will no longer be monitored after
the washes have been characterized.
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Table 7-4
Lila Canyon Mine

Surface Water Monitoring Parameters
Operational and Post-Mining

Field Measurements Reoorted As
Water Level or Flow Depth, Flow
pH Standard Units

Specifi c Conductivity (oh ms/cm) umhos/crn @ 25 C

Temperaturc "c
Dissolved Orygen mg/l

La boratorv Measurements Reported As

Total Dissolved Solids mgn
Total Settleable Solids (UPDES)

Total Suspended Solids mgfl

Total Hardness (CACOJ mg/l

Total Alkalinity mg/l

Carbonate (CO. -) mg/l

Bicarbonate (HC). {) mg/l

Calcium (Ca) (Dissolved) mg/l

Chloride (Cl ) mg/l

lron (Fe) (Dissolved) mgn
lron (Fe) (Iotal) mg/l

Magnesium (Mg) (Dissolved) mg/l

Manganese (Mn) (Dissolvetl) mg/l

Manganese (Mn) ftotaD rng/l

Potassium (K) (Dissolved) mgn
Sodium (Na) @issolved) mg/l

Sulfate (SOo 9 mgfl

Oil and Grease (As required) mg/l

Cations meq/l

Anions meqn
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Table 7-5
Lila Canyon Mine

Ground Water Monitoring Parameters
Operational and Post-Mining

Field Measurements Reported As

Water Level or Flow Depth, Flow

pH Standard Units

Specific Conductivity umhos/cm @25" C

Temperature "c
Laboratory Measurements Reported As

Total Dissolved Solids mg/l

Total Hardness (CACOJ mg/l

Total Alkalinity mg/l

Carbonate (CO.'1 mg/l

Bicarbonate (HC).-l) mg/l

Calcium (Ca) (Dissolved) mg/l

Chloride (Cl ) mg/l

lron (Fe) (Dissolved) mg/l

lron (Fe) (Iotal) mg/l

Magnesium (Mg) (Dissolved) mg/l

Manganese (Mn) (Dissolved) mg/l

Manganese (Mn) CIotaD mg/l

Potassium (K) (Dissolved) mg/l

Sodium (Na) (Dissolved) mg/l

Sulfate (SO.1 mg/l

Oil and Grease (A.s requircd) mg/l

Cations meq/l

Anions meg/l
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731.400 Transfer of Wells There are presently three piezometers on this
permit. \A/hen these piezometers are no longer required, they will be
sealed in a safe, environmentally sound manner in accordance with
regulations (see Section 631.200). The Horse Canyon Well will be
donated to the Coflege of Eastem Utah as part of the Post Mine Land
use Change

73L500 Discharges The only proposed discharges from this operation will
be from the sediment pond and/or underground mine water. Each of
these potential discharges woufd be monitored and controlfed within
requirements of approved U.P.D.E.S. Discharge Permits.

731.510 Discharges into an Underground Mine There are no
plans to discharge any water into an underground mine. This
section is not applicable.

731.512Types of Discharge The only planned discharges from this
site are water, in the form of sediment pond discharge or
underground mine water discharge.

731.512.1 Water See Section 731.512.

731.512.2 Goal Processing Waste N/A - There are no plans
to process coal or discfrarge coal processing waste from this
site.

731.512.3 Fly Ash from a Goal-Fired Facifity N/A - There
are no plans for a coal-fired facility at this time.

731.512.4 Sludge from Acid-Mine-Drainage Treatment NIA
There are no pfansforan acid-minedrainage treatment facility
at this time.

731.512.5 Flue€as Desulfurization Sludge NIA - There are
no plans for fluegas desulfurization at this site.

731.512.6 Inert Materials N/A - There are no plans to use or
discharge inert materials used for stabilizing underground
mines.
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731.512,7 Any underground mine development wastes that
cannot be left and permanently stored underground wifl be
brought to the surface and stored in a controlled, designated
location. Final disposal of sucfr material will depend on its
volume, physical and chemical characteristics and potentialfor
use in reclamation. There are presently no plans to retum
such material underground; however, if this does become
ne@ssary in the future, @mplete plans will be submifted for
disposal at that time,

731.513 Waterfrom Underground Workings Based on historical
data from other mines in the area, some mine water can be
expected to be en@untered during the mining operation.
Typically, such water is stored in "sumps" or designated areas
in the mine and used for mining operations or discharged to
the surface. A sump is an underground storage area that is
used to temporarily store water before it is used underground
or pumped to the surface for discharge. The main purpose of
a sump is to remove sediments. The sump will also remove
oil/grease if they were to get into the water. The size of a
sump can vary from a few hundred gallons to several thousand
gallons. The size normally depends on the spae available
and the amount of water needed for mining operations,

In order to more accurately define the potential impact of the
mine on ground water, underground usage discharge amounts,
if they were to occur, would be docnmented. This information
along with the surface monitoring program will provide the best
information avaifable as to the potential impact of the mine on
ground water.

IPA piezometers 1 -3 wilf still be monitored guarterly if possible.
Thethree piezometerswere monitored on December2., 2000.
The water level probe during this period was unable to reach
the depth required to measure the water level of IPA-1 and IPA
-3. Another attempt will be made to enter these piezometers
when the sites are accessible.

The water levef of IPA-2 was very consistent with the last
reading taken on April 29, 1996. This piezometer (lPA-2) is
the farthest west of the three piezometers and is up dip from
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the other two. Any impact to ground water would be noticed
very quickly at IPA-2. This information from aPA-2 along with
the past baseline data on the three piezometers and the in
mine water monitoring program mentioned above, would
provide an accurate evaluation of potential ground water
impacts.

At the present time, there are no plans to divert water from the
underground workings of this operation to any other
underground workings.

lf it became ne@ssary to discharge water from the mine, this
water would be discharged in accordance with the UPDES
permit application in Appendix 7-5. The water would be
discharged into the Right Fork of Lila Canyon. Refer to Plate
7-5.

731.520 Gravity Discharges Location of the proposed portal slopes
are belowthewestem (upper) exposure of the easterlydipping
coal bed. In the area immediately around the proposed
portals, no water is presently issuing from the strata above or
below the coaf outcrop; therefore, it is assumed any water
encountered in the underground mining will not be under
artesian pressure or with sufficient hydrostatic head to raise it
to the portal site.

The coal seam to be mined dips away from the portal site at
approximately 10oh. lf water is encountered in the mining, it
wifl likefy be at a static level far below the exposed outcrop or
roek slopes. This may result in some possible mine discharge
from pumping, but not from gravity.

731.521 Portal Location The proposed access portals are below
the coaf outcrop, as shown on FigureT-1, Plates 5-5 and 7-5.
The fan is to be located above, at the outcrop. The rock
slopes will slope up to the east at approximately 12o/o to
contact the coal seam; however, the coal searn is dipping
down to the east in this area. The approximate point of
contact between the rock sfopes and the coal seam will be
1227'from the surface at an elevation of 6300'. Ground water
levels in the mining atea, based on the 3 water monitoring
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holes and other geologic data, appear to be nearly static at
efevation 5990 in this area (see Figure 7-1).

Water level in the mine would have to raise approximately 310'
to reach the rock slope/coal seam contact and result in a
gravity discharge. Water rnonitoring results and other
historical data in the area do not indicate this is likefy to occur.

731.522 Surface Entries after January 21,1981 This is not knorrn
to be an acid-producing or iron-producing coal seam; however,
proposed portals are focated to prevent gravity discharge from
the mine (see Section 731.521).

731.600 N/A - There will be no surface disturbing or reclamation operations
within 1 00 feet of a perennial or intermittent stream. All streams within
the permit area are either ephemeral or intermittent by rule with
ephemeral flow. However, the Operator will install stream buffer zone
signs in locations shown on Plate 5-2. Since all streams within the
permit area are either ephemeral or intermittent by rule with
ephemeral flour. Section731.600 is not applicable.

731.700 Cross Sections and Maps The following is a list of cross-sections
and maps provided in this section of the P.A.P.

PlateT-1 Permit Area Hydrology Map
Plate7-2 Disturbed Area HydrofogyM/atershed
Plate 7-3 Water Rights Locations
PlateT4 Water Monitoring Location Map
Plate 7-5 Proposed Sediment Control Map
Plate 7€ Proposed Sediment Pond
Plate 7-7 Post-Mining Hydrology

All required maps and cross-sections have been prepared by, or
under the supervision of, and certified by a Registered Professional
Engineer, State of Utah.

731.710 General Area Hydrology Plate 7-1.
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731.720 Plate 7-2.

731.730 Water Monitoring Map Plate 74.

731.740 Sediment Pond ltlap Pfate 7€..

731.750 Plate 7€-

731.760 Other Maps (See Section 731.700 for a complete list of
maps provided in this section).

73L800 Water Rights and Replacement (See Section 727)

732. Sediment Control Measures

732.100 Siltation Structures The only proposed siltation structure for this
site is the sediment pond. All disturlred area runoff is proposed to be
directed to this pond for final treatment prior to discharge.

The sediment pond will be constructed and maintained in compliance
with applicabfe regulations. Details of the proposed pond are
discussed in the following section and in Appendix 74.

732.200 Sedimentation Ponds As discussed above, all disturbed area
runoff is proposed to be directed to a sediment pond for final
treatment prior to any discharge. The proposed sediment pond will
be located at the low point of the disturlced area, as shown on Plate
7-5.

732.210 Sediment Pond Details The proposed sediment pond is
considered temporary, and will be removed during final reclamation.
The pond is designed in compliance with the requirements of the
following sections, as required:

356.300 - The pond will be maintained until the disturbed area has
been stabifized and revegetated. Removal shall not be any sooner
than 2 years after the last augmented seeding;

356.400 Upon removal, the pond area will be reclairned and
reseeded according to the reclamation pfan;
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513.200 - N/A - The proposed sediment pond does not meet the size
or other qualifying criteria of MSHA, 30 CFR 77.216(a);

763 - Refer to this regulation addressed later in this chapter.

Design details for the sediment pond and site drainage control are
addressed in Appendix74 of this P.A.P.

732.220 MSHA Requirements This section does not apply since
there are no plans for construction of coal processing waste dams or
embankments at this site. The proposed pond does not meet the size
or other qualifying criteria of MSHA, 30 CFR 77.216(a).

7323A0 Diversions There is one undisturbed diversion planned for this
site. This diversion consists of a bypass culvert beneath the
sediment pond, wfiich will allow undisturbed runoff to bypass the site
without mixing with disturbed area runoff.

Other diversions planned consist of disturbed area ditches and
culverts, as shown on Plate 7-5. Design details for all diversions are
provided in Appendix 7 4.

All diversions will be constructed and maintained to comply with the
requirements of R645-301 -742.100 and Rg5-301-742.300. Details
are described under those respective sections of this chapter.

732.400 Road Drainage All roads will be constructed, maintained and
reconstructed to comply with R645-3 01 -7 42.400. Specifi c information
to road drainage is provided under that section of this chapter.

732.410 Alteration or Relocation of Natural Drainages There are
no plans to construct roads which will require alteration or relocation
of natural drainageways, other than by providing culverted crossings
over ephemeral drainages. There are no plans to alter or relocate
any intermittent or perennial drainages in conjunction with road
construction.

Road construction and design details are provided in Chapter 5 of
this P.A.P. Road drainage and culvert design detaifs are provided in
Appendix74.
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732.42A Cu|verF Culvert details are provided in Appendix 74. All
undisturlced culvert inlets will be provided with headwall protection,
consisting of inlet sections, rock or concrete.

733. lmpoundmenF The only water impoundment proposed for this site is the
sediment pond. Design details for the pond are provided in Appendix74
and on Plate7$.

733.100 General Plans The general plan for this site is to drain runoff from
the disturbed area into a singfe sedimentation pond for treatment
prior to discfrarge. Site drainage and design details are described in
Appendix74. The general plan includes the following, at a minimum:

733.110 Certification The sediment control plan and proposed
sediment pond designs have been prepared and certified by a
Registered Professional Engineer, State of Utah.

H#l,*:50"H,:','"ff ::T3f "",:::'l""tsiJ:li-l"ff I"#'
respectively.

733.130 Narrative A compfete description of the proposed sediment
pond along with volumes and desigr/construction details in provided
in Appendix 74.

733.14A Survey The proposed sediment pond is not focated within

:r#lillfl 
subsidence area from past undersround minins

733.150 Hydrologic and Geologic Information Relevant hydrofogic
and geologic information for the sediment pond is provided in
AppendixT4.

733.160 Certification Statement All proposed sediment pond
structures are provided with this submittal. The structure will be
constructed prior to construction of the mine site area, but not before
receiving Division approval.
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733.200 Permanent and Temporary lmpoundments As indicated earlier,
the proposed sediment pond is classed as temporary.

733.21A Design Requirements The proposed sediment pond is
temporary; therefore, the pond is not designed to meet requirements
of MSHA 30 CFR 77.216.

The proposed pond is not located where failure would exped to
cause loss of life or serious property damage. As shown in Appendix
74, the proposed pond embankment will have a minimum of 3H : 1V
on the inside slope and 2H:1V on the outside. These slopes, along
with the 95% compaction requirement, will ensure a static safety
factor in excess of 1.3, as required.

733.220 Permanent lmpoundment Section 733 .220 is not applicable
since the impoundment will be temporary.

733.230 Temporary lmpoundment The proposed sediment pond is
a temporary impoundment, and will be removed when recfamation
sediment controland revegetation criteria are met, in a@ordanewith
Phase ll Bond Refease criteria.

733.UO lnspections/Potential Hazards As indicated under Section
515.200, if any examination or inspection shoua a potentiaf hazard
exists, the person who examined the impoundment will promptfy nottfy
the Division of the finding and emergency procedures formatted for
public protedion and remedial adion.

73f.. Discharge Structure AII discharges from sedimentation ponds, diversions
and cufverts will be protecied from erosion by the use of adequately sized
rip+ap, concrete or other approved protection. Details for outlet protection
for all drainage control structures are provided in appendix 74. All
discfrarge structures have been designed according to standard engineering
design procedures,

735. Disposal of Excess Spoil No excess spoil production is anticipated.
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736. Goal Mine Waste Any areas designated for the disposal of coal mine waste
will be constructed and maintained to comply with RO45-3O1-746. Details
are described under that section.

737. Noncoal Mine Waste Storage and final disposal of noncoal mine waste are
described under section 747.

738. Temporary Gasing and Sealing of Wells There are no wells proposed to be
used to monitor ground water conditions associated with this permit or
operation.

740. Design Criteria and Plans Design criteria and plans for this permit are
detailed in Appendix 74. The following section will describe the general
drainage and sediment control plan.

741.General Requirements The proposed operation is an underground minewith
a relatively small surface disturbance for transportation, support and coal
handling facilities. The proposed surface facilities will comprise a disturbed
perimeter of approximately 42.6 acres. Access roads and utility fines will
consist of approximately 10 acres of additional disturban@ along a BLM
Right-of-Way designated as a "Transportation Corridof.

The majori$ of undisturbed runoff from areas above the proposed mine site
will be diverted beneath the site via an undisturbed diversion culvert. Runoff
from the disturlced mine site area will be directed to a sediment pond,
designed to contain and treat the runoff from a 10 year 24 hour
precipitation event for the contributing watershed. Disturbed area runoff will
be directed to the sediment pond via a combination of properly sized ditches
and culverts. The general drainage control plan for the mine site is shown
on Plate 7-5. The complete Drainage Design and Control Pfan is provided
in Appendix 74 ot this P.A.P.

742. Sediment Control Measures See Appendix 74 for Sediment Control
Measure details.

7 42.1W General Requirements

7 42.11 0 Desi gned/Constructed/Maintained Appropriate sed i ment
control measures will be designed, constructed and maintained using
the best technology currently available to:
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742.111 'Prevent, to the extent possible, additional
contributions of sediment to stream flow or to runoff outside
the permit area;"

This will be accomplished by the construction of undisturbed
diversions to allow most undisturbed runoff to by-pass the site
and by routing all disturbed runoff to a sediment pond for
treatment prior to discl'rarge.

742.112 "Meet the effluent limitations under R645-3O1-751:

Any discharge from the sediment pond will be made in
complian@ with all Utah and federal water quality laws and
regulations and with efffuent limitations for coal mining
promulgated by the U.S. Environmental Protection Agency set
forth in 40 CFR Part 434..

742.113 "Minimize erosion to the extent possible:' This will
be accomplished by proper routing of drainage, and by the use
of energy dissipators and/or erosion protection at all sediment
pond, ditch and culvert outfets and in ditctres where erosive
velocities are expected.

742.120 Sediment Control Measure Sediment control measures
within and adjacent to the disturbed areas are detailed in Appendix
74. These measures include, but are not limited to:

742.121 As discussed in Appendix 74, runoff from the
disturbed area will be captured in a sediment pond and/or
treated as necessary to meet effluent limitations prior to
discharge.

742.122 As discussed in Appendix 74, the majority of
undisturbed drainage from above the mine site will be diverted
via designed undisturbed diversions.

742.123 Undisturbed diversions will consist of properly
designed and protected channels and/or culverts as described
in Appendix 74.
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742.124 The primary means of velocity reduction is planned
to be the use of rip-rap; however, other methods such as straw
dikes, check dams and/or vegetative filters may be employed
during the operational or reclamation phases as determined
necessary, and with Diversion approval.

742.125 There are no plans to treat runoff with chemicals.
Based on extensive experien@with runoff in this area, effluent
requirements for discharge can normally be met by
containment and settling in a sediment pond.

742.126 lt is expected that water will be en@untered in the
underground mining; however, this water will be used for
rnining needs and only discharged when no further storage is
available underground. Any discharge of mine water will meet
applicable efffuent limitations. Such water will be sampled
(and treated if necessary) prior to discttarge.

742.200 Siltation Structures As described in Appendix 74 the sediment
pond will provide for sediment removal for most of the surface facility
disturban@. An alternate sediment control method of berms and silt
fences will be used at the fan site. The desoiption of this altemate
sediment control method is also described in Appendix 74. This is
ne@ssary due to its remote location and rough tenain. Other
sediment structures that might be used around the surface facilities
are temporary sediment traps sucfr as straw dikes and/or catch
basins.

742.210 General Requirements Siltation structures wilf be
designed, onstructed and maintained in accordanoe with the
fof lowing regu lations.

742.211 Siltation structures wifl be constructed using the best
technology cunently available to prevent additional
contributions of suspended solids and sediment to streamflow
outside the permit area to the extent possible. Sediment
control structures and details are discr.rssed in Appendix 74.

742.212 The siltation structures (i.e. sediment pond) will be
constructed prior to any coal mining and reclamation
operations. Upon construction, the pond and any other
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siltation structures will be certified by a qualified registered
professional engineer to be constructed as designed and
approved in the reclamation plan.

742.213 The sediment pond wif l be designed, constructed and
maintained in accordance with alf applicable regulations. See
732.2OO,733.2A0 and Appendix74 for details.

742.214 Any discharge of water from underground workings
to surface waters will meet applicable effluent limitations of
751 . lf sucft water is found not to meet those requirements,
the water will be treated underground prior to discharge, or
passed through a siltation structure prior to leaving the permit
area.

742.220 Sedimentation Ponds The sedimentation pond will meet
the following criteria:

742.221.1 The pond will be used individually;

742.221.2 The pond is located at the lower end of the
disturbed area and out of any perennial stream (See Plate 7-
5);

742.221.3 The sediment pond wifl be designed, @nstructed
and maintained to:

742.221.31 The pond is designed to contain the runoff
from a 10 year - 24 hour precipitation event for the area
in addition to a minimum of 2 years of sediment
storage.

742.221.32 The pond is designed to provide a
minimum of 24 hour retention of the runoff from a 10
year - 24 hour precipitation event.

742.22L33 The pond is designed to contain the runoff
from a 10 year - 24 hour precipitation event plus a
minimum of 2 years of sediment storage.
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742.22L34 A nonclogging deunatering device is proved
as described in Appendix 74.

742.221.35 This will be accomplished by proper
design, construction and maintenan@ of the pond as
described in Appendix 7 4.

742.221.36 As discussed in Appendix 74, sediment
wilf be removed when the level reaches the 2 year
storage levef. Since the pond is oversized, this leaves
adequate room for storage of the design event.

742.22L37 The sediment pond construction ensures
against excessive settlement. See "Sediment Pond
Construction Requirements" in Appendix 74.

742.22L38 Sediment pond will be free of sod, large
roots, frozen soil, and acid- or toxic forming coal
processing waste. See "Sediment Pond Construction
Requirements" in Appendix 74.

742.221.39 The sediment pond will be compaded
properly. See "Sediment Pond Construction
Requirements' in Appendix 74.

742.222 Sediment Ponds Meeting MSHA Criteria The
proposed pond does not meet the size or other qualifoing
criteria of MSHA, 30 CFR 77 .216(a). Therefore, this section is
not applicable.

742.223 Sediment Ponds Not Meeting MSHA Criteria As
discussed in Appendix74, the pond will be equipped with a
principle spillway culvert and an open channel spillway eaclr
sized to safely discharge runoff from a 25 year - 6 hour
precipitation event.

742.223.1 The Principle Spillway cufvert is and the
Emergency Overflow Culverts will be comrgated, metal
pipe. Each one designed to carry sustained flows.
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742.223.2 N/A - See 742.223.1

742.24 N/A - See 742.223.1

742.225 N/A - No exception requested.

742.225.1 N/A

742.225.2 N/A

7 42.230 Other Treatrnent Faci I ities No other treatment faci I ities are
planned for this operation. Therefore, Section 742.230 is not
applicable.

742.2N Exemptions No exemptions are requested at this time;
however, since this is a new proposed operation, the need for Small
Area Exemptions and/or Altemate Sediment Control Areas may arise
in the future.

742.300 Diverciona

7 42.310 General Requiremenb

742.311 All diversions are @nsidered temporary, and will be
removed upon final reclamation.

Diversions are designed to minimize adverse impacts to the
hydrologic balan@ within the permit and adjacent areas, to
prevent material damage outside the permit area and to
assure the safety of the public detailed diversion designs are
presented in AqpenOix74 of this P.A.P.

742.312 See Appendix74 for diversion designs.

742.313 As indicated, all diversions for the Lila Canyon Mine
are temporary, and will be removed when no longer needed.
Land disturbed by removal will be redaimed in accordance
with RAjS-301 and RA$S302. Prior to diversion removal,
downstream water treatment facilities will be modified or
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removed. See Recfamation Hydrology Sedion ofAppendix74.

742.320 Diversion of Perennial and Intermittent Steams Section
742.320 is not applicable since there are no diversions planned for
perennial or intermittent streams within the permit area.

742.330 Diversion of Miscellaneous Flows Alldiversionswithin the
permit area are of miscellaneous flows.

742.331 Certain miscellaneous undisturbed flows are
proposed to be diverted around the disturbed area. Other
ffows are diverted within the disturbed area and to the
sediment pond, as described in Appendix 74.

7 42.332 See Appendix 7 4.

742.333 All temporary diversions are designed to safely pass
the peak runoff of a 1O-year 6-hour event resulting in a more
robust design that the required 2-year 6-hour precipitation
event. See Appendix74 for details.

742.&0 Road Drainage

742.410 All Roads Alf roads are designed in accordance with
requirements of 534. Drainage control for all roads is discussed in
detail in Appendix 74. No part of any road is planned to be located
in the channel of an intermittent or perennial stream. As shown on
Plate 7-2, roads are located to minimize downstream sedimentation
and flooding.

742.420 Primary Roads Primary road design is discussed under
534.

742.421 As described in Section 534, afl primary roads are to
be located, insofar as practical, on the most stable avaifable
surfaces.

742.422 There are no stream fords planned forthis operation.

Page -76



llorrsc Grnvon Mine - Ula Canvon Extensinn lltahAnprican Enerqv lnc.

742.423 Drainage Gontrol
discussed in Append tx 7 4.

Road drainage control is

742.423.1 Primary roads will be equipped with
adequate drainage control, including ditches, culverts
and relief drains. The drainage control system is
designed, and will be constructed and maintained, to
pass the peak runoff safely from a 10 year - 6 hour
precipitation event, as described in Appendix 74.

742.423.2 Culvert design and installation details are
described in Appendix 74. Inlets and outlets are
protected from erosion. Undisturbed culvert inlets are
to be equipped with trash racks.

742.423.3 Drainage ditch design details are provided
in Appendix 74.

742.423.4 There are plans to alter the drainage
channel on the south boundary of the disturbed area.
This drainage is an ephemeral channelwith no raparian
habitat. A stream alteration permit will not be required
for this channel. A 60 inch crdvert and a sedimentation
pond will be placed in this channel. Installation of this
cufvert and sedimentation control plans are described
in Appendix 74. To ensure that state of the art
tecfrnology is incorporated, the final reclamation plans
for the sedimentation pond area will be submitted prior
to commen@ment of final reclamation of this area.

742.423.5 Stream channel crossings will be provided
byanfverts designed, constructed and maintained using
cunent, prudent engineering practice, as described in
AppendixT4.

743.lmpoundments

743.100 General Requirements All impoundments associated with this
operation are considered temporary.
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743.110 Not applicable there are no impoundments planned that
meet the criteria of MSHA, 30 CFR 77.216 (a).

743.12A The design of impoundments have been prepared and
certified by a qualified, registered professional engineer. As
described in Appendix74, the proposed sediment pond will have at
feast 2' of freeboard above the highest flow level in the emergency
spillway, vyhicfi is adequate to resist overtopping by waves and by
sudden increases in storage volumes.

743.130 As described in Appendix 74, the sediment pond will be
equipped with a culvert riser principal spillway and a culvert riser
emergency overflow sized to safefy pass the runoff from a 25 year -
6 hour precipitation event,

743.131 The principal spillway design is discussed below.

743.131.1 The principle spillway will be constructed of
conugated metal pipe. The emergency spilfwaywill also
be constructed of corrugated metal pipe.
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7 4. Discharge Structures

T41OO The sediment pond emergency spillway will be a vertical
conugated metal pipe. ltwillflow into a 60" diameter C.M.P. beneath
the pond and discharge onto an engineered rip-rap apron to prevent
scouring or erosion. (See Appendix74).

Diversions and cr.rlvert outlets that are expected to have flow
velocities in excess of 5 fps will also be equipped with erosion and
velocity controls as described in Appendix 74.

7U.2OO Discharge structures have been designed and certified according
to standard engineering design procedures. (See Appendix 74).

T4S. Disposal of Excess Spoil Section 745 is not applicable since there are no
plans for disposal of excess spoil at the Lila Canyon operation.

T45,Goal Mine Waste The areadesignated for coal mine waste disposal is within
an existing depression area u/fiich is located beneath and around the
proposed coal storage pile area as shown on Plates $2, 7-2 and7-i. This
disposal area will be used for disposal of the rock slope material, rejec't from
coal processing, coal contaminated waste from the mine (i.e. roof falls, etc.)
and/or sediment Pond waste.

The designated waste area will be within the disturbed area and drained to
the sediment pond, and will be constructed according to Division and MSHA
requirements. Coal minewaste disposal is discussed in detail under Section
536 of this permit.

7 #.100 General Requirements

746,110 All coal mine waste will be placed in a new disposal area
within the permit area as discussed in Section 536 and 7#.

7&.120 The area selected for coal mine waste disposal will drain to
the sediment pond for final treatment to minimize adverse effects on
the surface and ground water quality and quantity. (See Plates 7-2
and 7-5).
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746.200 Refuse Piles. The refuse area is described under Coal Mine
Waste in Section 76 and detailed in Section 536. Rock slope
material will be used as filf and is refened to as refuse. No coal
refuse pile is anticipated. Other than described in Section 536.

746.210 In the event a refuse pife is needed for future operations the
refuse piles would be designed to meet the requirements of the above
listed Division regulations as well as applicable MSHA regulations.
See Section 536 for details.

746.211 The coal mine waste disposal areas will not be
f ocated in an areacontaining springs, seeps orwater @urses.
As shown on Plates $2 and 7-5 and described in Appendix7-
4, runoff from the areas will be drained to the sediment pond.

746.212 As described in Sections 536 and 746, the coal
refuse will be placed within the mine workings, rock slope
material will be placed in existing depression areas. These
areas are below grade and will drain to the sediment pond.
Due to the location (below grade) no berms or diversion
ditches are planned for the Coal Mine Waste Area. See
Appendix 7 4 for hydrologic details.

746.213 Not applicable since there are no underdrains
planned for this pile.

746.220 Surface Arca Stabilization

7&.221 The plan for revegetation of the area is discrlssed in
Section 536.

746.222 There are no plans for any permanent impoundments
on the refuse or Coal mine waste area. Small depressions
rnay exist for a short time until regrading is completed. These
depressions are normally less than one foot in depth and not
lefr for more than 30 days.

746.300 This section is not applicable since there are no plans to construct
any impounding structures of coal mine waste or to impound coal
mine waste.
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746.400 This section is not applicable since there are no plans to retum coal
processing waste to abandoned underground workings.

747. Disposal of Noncoal Waste. Disposal of non-coal mine waste is discussed
under Section 528.330 of this permit.

747.1A0 As indicated in Section 528.330, non-coaf mine waste will be
stored in a controlled manner in a designated area on site. Final
disposal of all noncoal mine waste , except concrete during
reclamation, will be in a state-approved solid waste disposal area
(E.C.D.C.).

747.2OO As shown on Plates 5-28 and 7-5, the proposed noncoal mine
waste storage area is in a designated site, free of springs or seeps,
and drained to the sediment pond.

747 3AO There are no plans to dispose of non@al mine waste within the
permit area, except concrete during reclamation. The concrete will be
buried beneath a minimum of 2' of non-acid, non-toxic material, and
will not degrade surface or ground water.

74/8'. Casing and Sealing of Wells There are only three ground water piezometers
on the site IPA-1, IPA-2 and IPA-3. They wifl be reclaimed according to the
requirements of the Division's Performan@ Standards. ff any additional
wells are required in the future, requirements of this section will be met.

750. Performance Standards

751. Water Quality Discharges of water from this operation will be made in
ompfiance with all Utah and federal water quality laws and regufations and
with effluent limitations for coal mining promulgated by the U. S.
Environmental Protection Agency set forth in 4A CFR Part 4U. See
Sedions 731 and 742.

752. Sediment Control Measunes Sediment control measures will be located,
maintained, constructed and reclaimed according to plans and designs
described under Section s 732, 7 42, 760 and Appendix 7 4.
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752.100 Siltation Structures Siltation structures and diversions will be
focated, maintained, constructed and reclaimed according to plans
and designs described under Sections 732, 742,763 and Appendix
74.

752.200 Road Drainage Roads will be located, designed, @nstructed,
reconstructed, used, maintained and reclaimed as describd under
Section s 7 32.4OO, 7 42. 400 and 762.

752.210 Gontrol or Prevent Erosion See Section 742.4W and
AppendixT4.

752.220 Control or Prevent Additional Disturbance See Section
7 42.400 and Appendix 7 4.

7 52.230 Effl u e nt Sta n d ard s S ee Sect i on 7 42. 4OO a nd Append ix7 4 .

752.240 Degradation of Ground Water Systems See Section
7 42.400 and Appendix 7 4.

752.250 Altering Normal Flow of Water See Section 742.4W and
AppendixT4.

753. lmpoundments and Discharge Structures lmpoundments and discharge
structures will be located, maintained, constructed and reclaimed as
described in Sections 733, 7U,743,745, 7ffi and Appendix74.

754. Disposal of Excess Spoil, Coal Mine Waste and Noncoal Mine Waste
Disposal areas for excess spoil, coal mine waste and noncoal mine waste
will be located, maintained, constructed and reclaimed to comply with
Sections 735, 7#,745,76,747 and 760.

255. Casing and Sealing of Wells Not applicable since no wells are planned for
this site.

760. Reclamation Reclamation hydrology is detailed in Appendix 74.

761. General Requirements Upon completion of operations, the disturbed area
will be reclaimed. All drainage and sediment controls are considered
temporary and will be removed wtren no longer required. The sediment
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pond will remain in place until Phase ll Bond Release requirements have
been met. At that time, the pond will be removed and the area will be
reclaimed in accordance with the approved plan.

762.Roads All roads within the disturbed areaare temporary, and will be removed
and reclaimed upon completion of operations. An access road will be left in
place to reach the sediment pond; however, this road will also be removed
and reclaimed wfren the sediment pond is removed.

762.100 Upon removal of roads, culverts and diversions will also be
removed and the natural drainage pattems will be restored.

762.200 Cut and fill slopes will be reshaped according to the approved
reclamation plan. This reshaping will be compatible with the
postmining land use and will complement the drainage pattem of the
suround terrain. Road reclamation is described in Section 550.

763. Siltation Structures. See Appendix74 for details on removal of siltation
structures.

763.100 Siltafion Structures wilf be Maintained. As indicated in Section
761, the sediment pond will remain in place until the stability and
vegetation requirements for Phase ll Bond Release are met. This will
be a minimum of 2 years after the last augmented seeding. At this
time, the pond will be removed and the area reclaimed.

763.200 Structure is Removed Upon removal of the sediment pond, the
area wifl be regraded and revegetated in accordan@ with the
approved reclamation plan and Sections 358, 356 and 357.

Til. Structure Removal A timetable for reclamation activities is provided in
Section il2.100.

ZO5. Permanent Casing and Sealing of Wells There are only three ground water
piezometers on the site IPA-1 , IPA-2 and IPA-3. They will be reclaimed
according to the requirements of the Division's Performan@ Standards. lf
any additional wells are required in the future, requirements of this section
will be met.
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Monitoring Point
L-l8€

Stinky Springs Wash

Origina[y Stinky Spring Wash was thought to have a drainage area of less than I square
mile making it an ephemeral drainage. However, subsequent calculations have shown Stinlqy
Spring Wash has a drainage area of 1.08 square miles making it intermittent by rule with
ephemeral flow. Thus monitoring location Ll8-S was identified.

To access L-l-S, L-2-S, and L-3-S, part ofthe access road travels adjacent to Stinky
Spring Wash and L-18-S. Flow, or lack of,, was observed during the same observation periods as
L-l-S, L-2-S, and L3-S.

In addition, on a quarterly basis, water samplers walk up the bottom of Stinky Spring
Wash to obtain samples from Ll6-G (Little Stink), and L-17-G Big Stink). Any flow in Stinky
Spring Wash would have been noted.

The dates L-18-S was observed as "Dry No Flou/' for 2001were: 3123101, 4l2ll0t,
5l4lll, 6/1910l,7ll2l0l,8/7101,914101, l0l9/01, and I llzll0L For 2002: 2121102,3112102,
4ll9/02, 5129102, 6115102,718102,8114102,91A02, 10116102, ild lll8l02, For 2003:2llo/03,
3l2t/03, 4115103, 5/21/03, 6116103,7122103,8121/03,9110103, 10116103, lll2l03, ild l2ll8/03.
For 2004: ll2ll04,3l3Dl04, and 4l2llM when baseline was oompleted.
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Probable Hydrologic Consequences Determination

General

The best available data to assist in making a determination of probable hydrologic
consequen@s of the proposed operation comes from the adjacent Horse Canyon
Mine, and Columbia Mines. The Columbia Mine has been closed since the late
1960's, and the Horse Canyon Mine has been closed since the rnid-1980's. The
Horse Canyon Mine has also been reclaimed under SMGRA.

Data gathered from these mines and the surrounding hydrologic regime has been
used in this determination, as well as baseline data gathered in the area of the
proposed Lila Ganyon Mine Extension.

pertinent water monitoring data for the Horse Canyon Mine and Lila Canyon
Extension is included in Appendices 7-1,7-2, and 7€ of this application and
Appendix Vll-1 of the Horse Canyon MRP. Additional recent monitoring data area
available from the DOGM electronic database. Baseline geologic information is
presented in Chapter 6 of this P.A.P. Baseline hydrologic information is presented
in Sections 724.100 and 724.200 of this P-A.P.

Mining in the Horse Canyon area began in the late 1930's. Detailed hydrologic
infonnation was first gathered in the late 1970's. lt is impossibfe to precisely
describe the area's pre-mining hydrology. The conditions represented by these
data help to define the hydrology about the time SMCRA was passed.

Analysis of Data

potential impacts of coal mining on the quality and quantity of surface and
groundwater flow may include:

o Contamination from acid- or toxic-forming materials;

o Increased sediment yield from disturbed areas;

o lncreased total dissolved solids concentrations;

o Flooding or stream flow alteration;

o lmpacts to groundwater or surface water availability;
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o

Hydrocarbon contamination from above ground storage tanks or from the
use of hydrocarbons in the permit area;

Contamination of surface and groundrrater from road salting; and

Contamination of surfacewaterfrom coal spillage due to hauling operations.

potential lmpacts to the Hydrologic Balance. Potential impacts of the Lila
Canyon Mine on the hydrologic balan@ of the permit and adjacent areas are
addressed in the following sections:

Acid- or Toxic- Forming Materials. Information on acid-and toxic-forming
materials is presented in Chapter6. These data show that no acid- or toxic-forming
materials are present at the Lila Canyon Mine.

Additionally, rocks of the Mesa Verde Group are carbona@ous, resulting in
persistence of acids and related toxins in water in the mine and adjacent strata
unlikely. Also, the design of the refuse pile will prevent any acid or toxic potential
from material removed from the mine. Based upon the hydrology, geology, and
climate of the area probability of acid or toxic impacts from materials removed from
the mine or from mine water discharge is unlikely. Thus, no significant potential
exists for the contamination of surface and groundrrater in the permit and adjacent
areas by acid- or toxic-forming materials.

SedimentYield. The potential impact of mining and reclamation on sediment yield
is an increase in sediment in the surface waters downstream from disturbed areas.
Sediment-control measures (suclr as sedimentation ponds, diversions, etc.) will be
installed to minimize this impact. These facilities will be regularly inspected (see
Section S14) and maintained to ensure that they remain in proper operating
condition.

The implementation of sediment control measures are mandated to minimize the
erosion hazard associated with mining operations. Argurnent has been presented
that reducing the sediment load, wfrile the sediment carrying capacity of the stream
remains the same, can result in increased stream bed and stream bank erosion.
This would be true, if the flow rate released to the stream remained the same.
However, the use of sediment control structures results in the peak flow released
from the site to be reduced. Therefore, the sediment carrying capacity of the
stream is conespondingly reduced. Additionally, the duration of the lower rate
controiled release from the sediment control structures aids in enhancing the
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development of vegetation along the stream banks aiding in the additional
stabilization of the channel banks and bed. While these impacts are not
anticipated, the applicant has agreed to monitor the conditions of the channel
downstream of the site for geomorphic and erosional change as a result of mine
discharges.

All construction and upgrading activities will be undertaken during periods of dry
weather, @mmencing in late spring and lasting through fall. For both the mining
and reclamation periods, it is expected that construction, upgrading, or regrading
activities would cause an increase in sediment load to the stream. Temporary
sediment controls will be used whenever possibfe to fessen the impact of
construction activities.

Stream buffer zones have been delineated upstream and downstream of the
disturbed area of the mine facilities. These buffer zones will aid in ensuring that no
disturban@ o@urs within the area of the unprotected channel.

Sediment yields may increase locally due to subsidence. Subsidence tends to
cause a warping or sagging of the surface in the area of the mined out area. Within
the stream channel that crosses a subsided area, at the upstream boundary of the
subsiden@, the stream channel is steepened, resulting in the potential for
additional erosion in the steepened reach. As the stream crosses the sagged
subsided area, the channel gradient decreases belowthe pre-subsided slope. This
results in increased glides and extended pools in intermittent and perennial streams
or areas of increase deposition in ephemeral streams. Subsidence cracks v/hicfl
intersect stream channels with steep gradients could, for a short period of time,
result in a local increase in the sediment yield of the stream. However, this
sediment increase would also cause the crack to quickfy fill, recreating pre-
subsidence stream channel conditions. Thus, the potential impact to sediment yield
from subsiden@ in the permit area would be minor and of short duration.

Various sediment-control measures will be implemented during reclamation as the
vegetation becomes established. As discussed in Section 542.2ffi of this P.A.P.,
these measures will include instalfation of silt fences and straw-bale dikes in
appropriate locations to minimize potential contributions of sediment to the Right
Fork of Lila Canyon. These measures will reduce the amount of erosion from the
reclaimed areas, thereby precluding adverse impacts to the environment.

Acidity, TotalSuspended Solids, and Total Dissolved Solids. Probable impacts
of mining and reclamation operations on the acidity and total suspended solids
@n@ntrations of surface and groundwater in the permit and adjacent areas were

Page -&



UtahAmerican EnergY, Inc. AppcndixT€ PHC Ula Canlon ErlenEbn

addressed previously in this section. Since the proposed Lila Canyon Mine has not

started, there is no ipecific data availabte on Lila mine water. Therefore, quality

information was obtained from the adjacent Horse Canyon Mine workings.

Data presented in Appendices 7-1 andT€ and summarized in Section724.100 of

this p.n.p. indicate that the TDS @ncentration of water in the Blackhawk Formation
(as measured in inflow to the nearby Horse Canyon Mine) ranged from

approximately 1400 to 2400 mg/l and is of the sodium-lcicarbonate tYPe: As noted
in Seai on724.2}O,the TDS @n@ntration of water in the Right Fork of Lila Canyon
is unknown, but likely to be similar to the flows in Horse Canyon Creek wftich are

in the range from 12OO to 1500 mg/|. The dominant ions in this water are calcium

and bicarbonate during high-flow periods, whereas the dominant ions during low-

flow periods are sodium, magnesium, sulfate, and bicarbonate.

These data suggest that the TDS @n@ntration of water in the Right Fork of Lila

Canyon gan bJexpected to increase by a fac{or of 1.5 for the water discharged
frornthe mine to thedrainage. This @ncentration is similarto concentrationsfound
in other streams along the Book Cliffs are described by Waddell, et. Al. (1986). lt

should be noted that it is anticipated that the Lila Canyon Mine will use powdered

limestone or dolomite (i.e., calcium-magnesium-carbonate) for rock dust. lt is not
anticipated that gypsum rock dust (cafcium-sulfate) will be used in the mine.
Hence, dissolution of rock dust by water in the mine should not influence the

chemical type of water in the drainage if mine water is discharged to the Right Fork

of Lila Ganyon.

As indicated in the P.A.P., the total iron and rnanganese @n@ntrations in

discfrarges from the mine are not significantly elevated to an effect downstream
uses. Also, as discussed in Appendix 7-9,the mine water discfrarge is expected to

affect only the 3.4 mile downstream from the mine.

Lila Canyon drainage, as part of the lower Price River basin, is classified according
to Secti6n R31 l-Z-13 of the Utah Administrative Code (Standards of Quality for

Waters of the State) as a class 28 (secondary contact recreation use), 3C
(nongame fish and other aquatic life use), and 4 (agricultural use) water. No TDS

stanJards exist for class 28 and 3C water. The TDS standard for class 4 water is

1,2OOmg/;. Hen@, if discharges occurfrom the Lila Canyon Mine to the Right Fork

of Lila Ganyon, the data indicate that the TDS concentration of these discharges
will slightly exceed the agricultural use waterquality standard.

As there is limited agricultural use in the area, this TDS exceedan@ is not

considered significant. The major usable water resour@s in the area that could
potentially be affected are springs and ephemeral channels. These water sour@s
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are used by wildlife and livestock Most of these sour@s are locate upstream of the
proposed discfrarge point. Therefore, there would be no impact to these existing
sources. Additionally, the quality of water discfrarge fom the mine is expec{ed to
be significantly better than the other waters \,vhich o@urs from the Mancos Shale
vyhicfi downstream agriculture cuffently uses (TDS rangingfrom 22@to4800 mg/l).

Concems have been raised that there might be impacts of increased salinity
from the solution of salts from the Mancos Shale. \Mtile it is likely that a small
increase in TDS from salts picked up from the Mancos Shale, this is not
expected to be a significant problem. Appendix 7€ includes a calculation of
how far mine disctrarge of 500 gpm would be expected to flow. This flow rate is
thought to be higher than the expected discharge amount, but it does provide a
worse case estimate. Because of infiltration, evapotranspiration, and diversion
runoff from the channef to wfricl'r the mine discl"rarges to a stock pond, the mine
discharge is not expected to reach the Price River. Therefore, it is not expected
that any salinity increase would affect downstream waters.

It should also be noted that the dissolved iron standard for class 3C water is 1.0
mg/|. No dissolved iron standard exists for class 28 or 4 waters. The data
presented above indicate that potential discharge water from the mine will not
exceed the dissolved iron standard of Lila Canyon. No standards exist in the
Rg17 regulations for total iron, dissolved manganese, or total manganese.
However, the data presented above indicate that potential discharges from the
mine to the Right Fork of Lila Canyon will meet the effluent limitations of 40 CFR
4U.

No hydrologic impacts have been noted at the adjacent Horse Canyon Mine due
to subsidence. Although tension cracks may locally divert water into deeper
formations, resulting in increased leacfring of the formation and increased TDS
@n@ntrations, the potential of this occtrning is considered minimal. This
conclusion is based on experience at the Horse Canyon Mine and on the facd
that the shale content of the North Hom Formation, the Price River Formation,
and the Blackhau/k Formation should cause these subsidence cracks to heal
quieJdy where they are saturated by groundwater flow. Thus, potentiaf impacts
on TDS @n@ntrations would be minor and not of significant concem.

Flooding or Streanrflow Alteration. Runoff from all disturbed areas will flow
through a sedimentation pond or other sediment-control device prior to
discfrarge to the Right Fork of Lila Canyon. Three factors indicate that these
sediment+ontrol devices will minimize or preclude flooding impacts to
downstream areas as a result of mining operations:
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1. The sedimentation pond has been designed and will be constructed to be
geotechnically stable. Thus, the potential is minimized for breaclres of
the sedimentation pond to occur that could cause downstream flooding.

2. The flow routing that o@urs through the sedimentation pond and other
sediment-control devices reduces peak flows from the disturloed areas.
This precludes flooding impacts to downstream areas.

3. By retaining sediment on site in the sediment-control devices, the bottom
elevations of the Right Fork of Lila Canyon downstream from the
disturbed area will not be artiflcially raised. Thus, the hydraulic capacity
of the stream channel will not be altered.

The volume of streamflow will increase in the Right Fork of Lila Canyon if water
is discharged from the mine to the drainage. Potential impacts to the drainage
channel could include the displacement of fines on the channef bottom, and
minor widening of the channel. However, the degree of widening will likely be
minimized by the increased vigor and quantity of vegetation ufiich will be
sustained along the stream channel by the increased availability of water. In
particular, it is anticipated that a phreatophyte streambank vegetative ommunity
will develop as a result of mine-water discharges. This effec't will occttr for the
distance downstream that surface florrs can be sustained above channel
transmission losses. Based on the maximum anticipated estimate of mine water
discfrarge, it is unlikely that any flooding will occur to the downstream channel as
the flow (1 .1cfs) is significantly below the anticipated 2-year flood (37 cfs). Care
will be taken during discfrarge of this water to avoid erosion at the discharge
point or flooding of downstream areas. Once mining @ases, the mine will be
sealed and no disclrarges will occr.rr. The strearnflow in the Right Fork of Lila
Canyon will then retum to pre+nining discharge levels.

Follqring reclamation, stream clrannels wftich have been altered by mining
operations will be retumed to a stable state (see Section 762.1m). The
reclamation channels have been designed to safely pass the peak flow resufting
from the 10-year, 6-hour or the 10&year, 6-hour precipitation event as
appropriate for the clrannel and in accordance with the R845 regulations. Thus,
flooding in the reclaimed areas will be minimized. Interim sedimentontrol
measures and maintenan@ of the reclaimed areas during the post-mining period
will preclude deposition of significant amounts of sediment in downstream
channels following reclamation, thus maintaining the hydraulic capacity of the
channels and precluding adverse, off-site flooding impac'ts.
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Subsiden@ tension cracks that appear on the surface will increase the
secondary porosity of the formations overlying the Lila Canyon Mine. During the
period prior to healing of these cracks, this increased percolation will decrease
runoff during the high-flow season (wfren the water would have rapidly entered
the stream channel rather than flowing into the groundrrater system). During
low-flow periods, the result of this inereased percolation will be an increase in
the base flow of the strearn. Hen@, the net result will be a decrease in the
flooding potential of the affected stream.

An additional flooding issue is the potential for flooding of the mine following
mining and the discharge of water from the portals. Since the regional geology
and hydrologic regimes of the Horse Canyon and Lila Canyon Mines are so
similai, data has been extrapolated from the Horse Canyon Mine to the
proposed Lila Canyon Mine. The proposed Lila Canyon Mine portals are
iociteO updip from areas in the mine where water may be expected; therefore,
the only mine water expected to reach the surface is that v/hich is pumped. Mine
water is not expected to reach the portal level or flow from the reclaimed portal
level or flow from the reclaimed portals of either the reclaimed Horse Canyon
Mine or the Lila Canyon Mine based on the following information:

Mine water level information gathered in 1986 and 1993
indicates that there has been little rise in the water level
since mining acfivities ceased.

The Sunnyside Fault is not a large producer of water. As an
example, the Columbia Mine located north of the Horse
Canyon Mine also en@untered the Sunnyside Fault zone
and has been closed since the late 1960's. lf water inflow
rates were high, the mine workings would have flooded,
developing a head differential between the Columbia Mine
and the Horse Canyon Mine (pumped). lf the fault zone were
a good conductor of water, the inflow to the Horse Canyon
Mine would have been high, driven by the head from the
flooded Columbia Mine Workings. However this was not the
case and the water levels have not flooded muclt beyond
the water levels in the Horse Canyon Mine while it was
pumped. Suggesting that there is no head to cause a
flooding rise and that the Sunnyside Fault is not a significant
conduit for water flow.

Sieler and Baskins (1986) shorred that the water quality for
natural waters generally drops significantly when exposed to

1)

2',)

3)
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4)

mine workings (gob, etc). The water quality of the mine
water samples from the Horse Canyon Mine sump locations
(2 Dip, Main Slope, 2E-Bl as @mpared to the water quality
of springs in the lower stratigraphic section of the Horse
Canyon permit area show little difference in TDS. This
indicates that majority of the water in the mine is not the
result of inflow along the fault zone from the Columbia Mine.
Suggesting that the fault zone is a poor conductor of water
for the poorer quality water expected from the flooded
Columbia Mine workings or that the Columbia Mine workings
have not flooded mucft beyond the water levels in the Horse
Canyon Mine wfrile it was PumPed.

The three Piezometers, IPA-1 ,2 and 3 shown on Plate 7-1,
suggest that the gradient is down dip away from the portal
area. The Piezometer readings can be found in Appendix7-
1 .

The coal mined at Horse Canyon (as well as that at Lila
Canyon) is underlain by a marine sheet sandstone
(Sunnyside, see Geofogy, ChapterVl). Lines (1985) did
extensive petrographic work on porosity and permeability in
the formation (see Table 1). lf the water level in the mine
were to ever approaclr the level of the portal, the Sunnyside
marine sandstone would likely disclrarge water, preventing
any head development behind the portal closures.

Much of the Horse Canyon Mine floor has been fractured by
the effects of pillar removal, especially near the outcrop.
Fracturing develops secondary porosity and enhances the
permeability of the underlying Sunnyside marine sandstone.
This would function as a means to dissipate any head whicfl
might othenrise develop on the portals. The proposed
longwall mining in the Lila Canyon Mine is afso expected to
produce floor frac[uring.

There is a differen@ in elevation of about 400 to 500 feet
between the lowest portal and the approximate water level in
the Horse Canyon mine (1986 and 1993). lf the water level
in the mine continues to rise, the head differential betueen
the discharging aquifer and the mine will decrease. The

5)

6)

7',)
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decrease in head will have the direct effect of decreasing
the inflow rate into the mine. Additionally, the volume of
water required to "fill the mine" would also have to fill the
strata above the mine, wlticft has been dewatered
throughout the history of the mine.

Based on these factors it is unlikely that the groundwater level in the lower
groundwater zone will ever rise to the levef of the portal, at any portal location
for either the Horse Canyon or Lila Canyon Mines. Hence, there shoufd be no
natural discharge of groundrrater through any of the sealed portals, To veriff
this, stand pipes will be incorporated into the grading plans for the portals so
that water levels can be clrecked annuafly.

Groundwater and Surface Water Availability. Potential impacts to the
availability of surface and groundwater from the Lila Ganyon Mine operations
include both decreased and increased stream flows and spring discharges
caused by mine-related subsidence, bedrock fracturing, and aquifer dewatering.
These potential impacts are discussed below.

Potential for Decreased Sprino and Stream Flows

To date, while surface subsidence has been identified as a result of coal mining
in the nearby Horse Canyon Mine, no impact or disruption of spring and seep of
stream flows have been identified. Bedrock fracturing routinely occurs,
depending on the overlcurden thickness, in the rock units overlying mined coal
seams. Given the limited number of springs and limited groundwater resour@s
of the Castlegate Sandstone and Blackhaurk Formations in the permit and
adjacent areas, subsidence or fracturing would affect the hydrologic balance in
the area only if zones of increased vertical hydraulic conductivity were created
which extended through the Price River Formation into the North Hom-Flagstaff
and Colton Formations.

When subsiden@ o@urs as a result of mining, there are four zones that occur
above the mined out area. As shown in Figure 1, the zones are: a caved zone
that o@urs in the 6 to 10 times the thickness of the coal seam, a fractured zone
u/fiich o@urs 10 to 30 time the thiekness of the coal seam, and deformation zone
whicfi o@urs 30 to 60 time the thickness of the coal seam, and finally, a soil
zone $dlich occurs on the ground surface. Damage to surface and groundwater
resour@s generally occur in the caved and fractured zones. Little or no damage
o@urs in the deformed zone. With only localized effects felt in the soil zone. As
discussed in Section 525.120, the strains for the rock in the proposed mine area,
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as a result of mining, should limit subsiden@ deformation to those areas where
the overburden is less than 450 feet.

Where surface disruption or cracks appear, the general mechanism is extension
of the soil manfle. Natural processes will heal these crack over time. Runoff
and snowmelt will wash sediments into the crack and fill any voids created. As
this process progresses, the crack disappear and the surface runoff and
snowmelt return to normal courses. In the Wasatch Plateau and Book Cliffs
area, the clays in the area are expansive and tend to seal these cracks very
rapidly. Sid;|, et.al. (1996) found that minor surface clranges in the area of
Bumout Creek re@vered within two years.

Several lines of evidence suggest that mining-related subsidence and bedrock
fracturing have not resulted in decreased stream flows or groundwater discharge
in the vicin1y of the nearby Horse Canyon Mine. Although considerable
seasonal and climatic variability are noted in the hydrographs of springs in the
permit and adjacent areas, data for both Horse Canyon Creek and springs which
overlie the Horse Canyon Mine workings do not show discharge declines which
may be attributed to eitner subsiden@ or bedrock fracturing (see Appendices 7-
1 and 7€).

Active groundwater systems in the Colton, Flagstaff-North Hom, and Price River
Formations are separated from the Blackhauk Formation by the Castlegate
Sandstone. As discussed in Section724.100, this formation contains no springs
and is not considered to be a major groundwater resour@. Past mining in the
Horse Canyon Mine has not increased the rate of spring discttarge from the
price Rivei Formation, indicating that groundwater is not being diverted into this
formation. The absence of increased saturation in the Price River Formation
indicates that vertical zones of artificially-increased hydraulic conductivity or
secondary porosity do not extend into the Price River Formation and from thence
into the overlying active groundwater systems of the North Hom-Flagstaff
Formations.

Data presented in Appendices 7-1 and 7€ and summarized in Sec{ion724-100
indicate that the lowpermeability lower groundwater system, in the vicinity of
mined coal seams, contains groundwateru/hich is compartmentalized both
vertically and horizontally. Coal mining locally dewaters isolated, overlying
saturated rock layers in the Blackhaud< Formation but does not appear to draw
significant additional reclrarge from overlying or underlying zones.

Additionally, the springs which supply most of the local flow discfrarge from the

Flagstaff-l.iorth Horn or Colton Formations. These formations or aquifer are
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percfied from the underlying lower ground\ rater zone and the intervenang
iormations contains swelling clays v/hich tend to heal small fractures. Also,
since the perched aquifer materials are isolated and lenticular, there is a greater
probability that fractures in one area will not drain all the different perched
aquifers because they are not interconneded.

The very low permeability and vertical gradients in Blackhavvk Formation rock
layers underlying actively mined coal seams in the Horse Canyon Mine and the
absence of significant discharge into the mine from these layers indicates that
mining does not draw groundnrater from the underling portions of the Blackhawk
and Mancos Shale. Additionally, the distinctive solute composition of Mancos
Shale groundwater has not been observed inside the Horse Canyon Mine
indicating that the saturated zones in the Bfackhaud< and Mancos are separate.

From the above discussion, it appears that the Horse Canyon Mine has not
decreased groundwater discfrarge in overlying or underlying groundwater
systems. Hen@, it is unlikely that coal rnining will effect the discharges of any
spring as a result of mining in the Lila Canyon permit and adjacent areas.

As discussed in Section724.2OA, as a result of the five to six miles horizontal
distance from proposed permit area to Range Creek (see Plate 7-1a) and the
isolating effects of the over 1,000 feet of lowpermeability, isolating strata
between the coal seam and the creek elevation (see Plate 7-1B and Table
above) and the limited potential and impac{ of subsidence damage to the
recl-rarge area, it is not likely that the Lila Ganyon Mine will adversely effect
Range Creek. Due to these conditions, no baseline or other sampling has been
gathered nor is anticipated on Range Creek. For the above reasons Lila
Canyon extension does not present any Probable Hydrologic Consequences to
Range Creek.

The contamination, diminution, or intemlptbn of any water resour@s would not
likely occur within the mine permit or adjacent areas. Since surface water flows
only a limited part of year and will be provided protection by use of sediment
controls, the major usable water resources that could potentially be effected in
the area would be springs that are curently in use by wildlife and livestock.
Most of these springs are located upstream of the permit area or are in areas
where subsiden@ resulting from post-l977 mining is not documented or
expected. To date no known depletion of flow and quality of surveyed sp_rings in
the Horse Canyon permit area exists, and none are expected in the Lila Canyon
area, based on available data from the Horse Canyon Mine. Although pre-
mining data is not available for Horse Canyon, depletion problems from
subsidence are not known to have been filed and are not indicated by sampling
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resufts in Appendices 7-1 and7-z. Therefore, it is unlikely an altemative water
supply will be needed, although they have been identified in Section Ril5-301-
727.

L-16-G and L-17-G are seeps being monitored in Stinky Spring Canyon. These
two seeps appear to be an important source of water for Bighorn sheep
specifically in the early spring.

Flows from these springs are historically less than 0.5 gpm and show a general
seasonal decrease throughout the season. These sites were not identified
during baseline surveys and are believed to exist intermittently and are not
always evident. The low flow rates and intermittent nature of these springs
suggest that they are local in nature.

These springs are located within the Central Graben, vrrhicfi is a block that has
been downdropped between 145 and 25O feet relative to the adjacent bedrock.
They occur near the contact between the Mancos Shale and the overlying
Blackhaurk Formation. The fractured nature of the bedrock along the edges of
the Central Graben, as a result of the faulting, likely are the limits of the areal
extent of the recharge or sour@ area to the springs. The low-permeability of the
sunounding Mancos Shale likely isolate the graben block from groundwater in
the sunounding bedrock. Thus, the recfrarge to the springs is likely limited to
the area of the consolidated graben block.

As indicated previously, there is no evidence that mining in the Horse Canyon
Mine had any influence on the underlying formations. Therefore it is likely that
the Lila Canyon Mine would have similar affects. Due to the springs location
and lateral separation from the mine, outside the permit area, outside the limit of
subsiden@, being separated from the mine block by faulting within the Central
Graben, and being 500 to 600 feet below the coal seam, there is no potential for
Lila Canyon Mine to negatively impact this spring or recharge sour@s.

Potential for Increased Stream Flows

lf sr,rfficient water is encountered in the Lila Canyon Mine workings to require
discharge of that water to the surface, the flow of the Right fork of Lila Canyon
will be increased. This flow would be ultimately to the Price and Green Rivers.
The impact of sucfr disctrarge by the development of the Lila canyon extension
would be quite limited.
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The majority of water discharged from the mine would be water held in storage in
the saturated zones above the coal seam. lt is unlikely that any water below the
coal seam would be affected or drained by the mine workings.

It is difficult to estimate the maximum potential discharge from the mine,
however, DOGM has determined that a maximum discharge rate of 500 gpm
should be used for design purposes. Based on this discharge, during the life of
the operation the water extracted would be ?2,600 ac-ft of water. This would be
approximately 800 ac-ft per year. Discharge for the Price River at Woodside has
a mean annual flow of 88,000 ac-ft/yr. Discfrarge for the Green River at Green
River has a rnean annual flow ol 4,484.000 ac-fl/yr. Therefore the average
discharge at 500 gpm from the mine would be 0.906 of the Price River flow
vof ume and 0.O2o/o of the Green River flow vofume. Given the standard
fluctuations in the stream flows, this small flow addition would have little effect
on the streams.

It should be emphasized that the 500 gpm estimate is considered to be
@nservatively high. The adjacent Horse Canyon Mine had a maximum
discfrarge of 90 gpm. \A/hile the Soldier Canyon Mine farther to the north in the
Book Cliffs, the rate of water discharged was estimated to be 15,000,000 gallons
per year (approximately 30 gpm).

lf water does need to be disctrarged, it will be sampfed and discharged in
accordance with the approved UPDES Discharge Permit. lf the quality
parameters of the mine water do not meet UPDES standards, the water will be
treated prior to discfrarge. Treatment may include holding/settling in the mine,
pumping to retaining or sediment ponds, chemical treatment or other approved
means to prevent non-compliant discharge.

Based on the results of the evaluation presented in Appendix 7 -9, the discftarge
of this amount of water from the mine is not expected to have a significant impact
on the downstream resour@s. Based on the results from Appendix 7-9, the
mine discfrarge flow will be lost due to transmission losses and percolation
within 3.4 miles from the discharge point. Therefore, the discharge wifl not reaclt
the Price, Green, or Colorado Rivers. The discharge of the water will have a
positive impact on the vegetation and wildlife of the area by providing a fairly
constant supply of water along this limited reach of the channel.

Based on @rnparison of upstream and downstream data gathered on Horse
Canyon Creek v/fiicfi incorporates the analysis from past mine disclrarges to the
channel, water quality will not be drastically affec{ed in the intermittent drainage
in the event of disclrarge of mine water into the channel. The expected impacts
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to the channels of the Lila Canyon area are very likely to be similar to those at
Horse Canyon due to the close proximity, and similarities of mining and drainage
conditions.

Potential Hydrocarbon Contamination. Diesel fuef, oils, greases, and other
hydrocarbon produc*s will be stored and used at the site for a variety of
purposes. Diesel and oil stored in aboveground tanks at the mine surface
facilities may spill onto the ground during filling of the storage tank, leakage of
the storage tank, or filling of vehicle tanks. Similarly, greases and other oils may
be spilled during use in surface and underground operations.

The probable future extent of the contamination caused by diesel and oil spillage
is expected to be small for three reasons. First, because the tanks will be
located above ground, leakage from the tanks will be readily detected and
repaired. Second, spillage during filling of the storage or vehicle tanks will be
minimized to avoid loss of an e@nomically valuable product. Finally, the Spill
Prevention Control and Countermeasure Plan which will be developed for the
site will provide inspection, training, and operation measures to minimize the
extent of contamination resulting from the use of hydrocarbons at the site. This
plan is not required to be submitted. However, a copy will be maintained at the
mine site as required by the Utah Division of Water Quality.

Road Salting. No salting of roads will occr,rr within the permit area. Hen@, this
impact is not a significant @ncem.

Coal Haulage. Coal will be hauled over the county road from the mine portal
areato Utah Highway 6 and thence to its ultimate destination. In the event of an
accident \nhich causes coal to spill from the trucks, residual coal following
cleanup of the spill may wash into local streams during a runoff event. Possible
impacts to the surface water are increased total suspended solids
@n@ntrations and turbidity from the fine coal particulates. The probability of a
spill occuning in an area sr,rfficiently close to a stream channel to introduce coal
to the stream bed is considered small.

In addition to spills, wind may carry coal dust or small pieces of coal from the
open top of the coal trucks into drainages near the roads. The impact from
fugitive coal dust is considered to be insignificant due to the small amounts lost
during haulage in the permit and adjacent areas.

Water Consumption. The USFWS have identified that water @nsumption by
underground coal mining operations coufd jeopardize the continued existence of
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and/or adversely modify the critical habitat of the Colorado River endangered
fish species: Colorado pikeminnow, humpback cftub, bonytailed chub, and razor
back sucker. The USFWS has determined that water @nsumption by
underground operations could potentially have adverse effects on the Colorado
River basin. The USFWS considers consumption to include: evaporation from
ventilation, coal preparation, sediment pond evaporation, subsiden@ on springs,
alluvial aquifer abstractions into mines, postmining irrflor to workings, coal
moisture loss, and direct diversions. These @nsumption process are discussed
below.

Bath House/Ofiice
It has been estimated that the Bath House/ffice will consume approximately 35
gallon per day per person for shower and human @nsumption. This estimate
resufts in a usage of 1,260,000 gallyr or 3.86 ac.ft.yr.

Evaporation from Ventilation - evaporation rates have been estimated at 2.5
gallons per million cubic feet of ventilated air. This number is dependent on
temperature and relative humidity. lt is estimated that with the projected usage
of 473,040 million dlyr of air and a loss ot2.5 gallons per million c.f. Therefore,
the water consumption for evaporation would be approximately 1 ,183,600
gallons per year or 3.63 acre feet of water.

Coal Preparation - The operator does not anticipate any coal preparation that
would result in water usage.

Sediment Pond Evaporation - The sediment pond is used to hold rain and snow
runoff that flows over disturbed areas of the coal mining and reclamation
operations until a@umulated sediment has dropped out. At that point the water
is discfrarged into a receiving stream. The hofding time for this water is pfanned
to be short, therefore, fio significant evaporation loss is expected. This would
not be considered a @nsumption mechanism.

Subsidence on Sprinos - As shown in Appendix 7€ and discussed in Section
52512A of the application, the majority of springs cannot be adversely effected
by subsidence because of their physical location (off the permit area and outside
the area of potential subsidence) or for those within the permit area because of
the amount of @ver, 1000 feet or more, wtricfi as discussed in Section 525. PA
are not expected to experience any significant deformation for covers over 450
feet. In the adjacent Horse Canyon mine, \i'hich was mined for over 45 years,
there have been no reported effects on springs due to subsidence.
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Alluvial Aquifer Abstractions into Mines - There will be no water infiltrations from
alluvial systems into the mine.

Postminino lnflow to Workinos - Postmining all openings will be seafed and
GctCilted. The proposed mine openings for Lila Canyon are at an elevation
where no surface inflow is possible. This coupled with the seafing plan for the
portals makes postmining inflows virtually impossible.

Coal Moisture Loss.- lt has been estimated that coal moisture loss or usage to
be estimated at 4.5 gallons per ton of coal mined (see Table 2). Using the
estimated usage for mining with an estimated production of 4.5 Million tons per
year a usage of 2A,250,000 gal per year or 62.12 ae;:e feet can be estimated. lt
should be noted that due to the extremefy low hydraulic conductivity rates
measured in the general area, that groundwater movement is very slow. Using
the average hydraulic conductivity measured for Blackhawk Sandstone (3.0 x 10-
6 cm/sec) (see Table 1) u/fiich is equal to .1 inch per day. Therefore, water
en@untered underground would take approximately 1,736 years to travel one
mile. This water is considered relatively immobile. The water en@untered and
used underground would not reach the Colorado Drainage in any reasonable
time, if ever, and thus water @nsumed underground cannot negatively effect the
Colorado River Basin.

Surface Dust Suppression lt has been estimated that usage on the surface for
dust suppression will be approximately 10,000 gallon per day or 3,650,000
gal6ns per year. This results in a usage of 11 .2O acre feet per year.

Direct Diversions - no @nsumption.

Adding the four losses due to mining equals to 80.81 acre feet u/hich is below
the miiigation level of 100 acre feet. UEI does hold Xt2.76 acre feet of
underground water rights to offset any @nsumption. Therefore, it is the opinion
of UtahAmerican Energy, Inc. that water @nsumption by underground coal
mining operation will NOT jeopardize the existence of or adversely modify the
critical habitat of the Colorado River endangered fish species.

Gonclusion

Based on available data and expected mining conditions, the proposed mining
and reclamation activity is not expected to proximately result in contamination,
diminution or intem.rption of an underground or surfa@ sour@ of water within
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the proposed permit or adjacent areas \,vhicfi is used for domestic, agricultural,
industrial, wildlife or other legitimate purpose.

It should be noted that the determination of no known depletion of flow or quality
is based on available data, which is primarily post-mining.
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1,260,000 gal./yr.
1- Bath House/Office

a. 150 @ 35 gPcl/ea. = 5250 x24O

20,250,000 gal./yr.

2- Mining(Coal moisture loss)
a. 2 Sections

(1) 4.5 M Ton @ 4.5 gal./ton

1 ,183,6009a1./yr.

3,650,000 gal/yr.

3- Fan (Evaporation from ventilation)
a. Evaporation

21 2.5 oal./M c.f.
4. Surface Dust SupPression

10,000 gallon per day

(1) 900,000 cfm @ 473,O4O M dlyr,

26,343,600 gal.lyr.
(80.81 ac.ft./yr.)
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INTRODUGTION:

The following data was collected to characterize the channels and flow
patterns within each drainage basin within the Lila Canyon Permit Area. Surface
waters in or adjacent to the permit area were characterized as perennial,
intermittent or ePhemeral.

The classifications are based on water table elevations (with respect to
channel surface) and biologic (flora and aquatic) communities present, or the
established classification established in the definitions under R645-301-100. The
major drainage basins have been broken dourr into channel reaches. Tabfes 1 and
2 along with Figure 1 combines and condenses the information presented.
Photographs were taken of the stream reaches to help visualize the conditions
within the various reaches. The photographs are presented in Attachment#1 tothis
Appendix.

General:
The mine extension area is situated in two distinct sub-basins on the

Price River basin. The surface of the underground workings described in the
MRP, is drained by Little Park Wash and Stinky Spring Wash (See Plate 7-3
in the MRP and Figure 1 of this Appendix). The major surface facilities will
be located in the Cove area belorr the cliffs. The Cove area is drained by
Grassy Wash.

The Little Park Wash drainage occupies approximately 48 square
miles of the eastem dip slope of the Book Cliffs escarpment between Horse
Canyon and the Price River 15 miles to the south. Several east-west
tributaries from the steep westem slope of the Roan sub-cliffs join the main
Little Park Wash.

LITTLE PARKWASH: Reaches 1,2,3 and 8

Since the Main Little Park Wash watershed drains at least one square
mile, it is considered "intermittenf' by DOGM definition. However, the main
Little Park Wash channel is a dry ephemeral acting stream. No springs or
seeps have been noted to date in the main Little Park Wash. The east-west
tributaries to the Main Little Park Wash do contain springs and are
discussed as individual reaches.
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Table I

Drainage Basins
in

Square Miles

Drainage Above
Permit

Extension
(Sq. Miles)

Within
Permit

Extension
(Sq. Miles)

Total Above
& On Permit

Ext.
(Sq. Miles)

Littfe Park Wash (Less Tributaries) Reaches #1 , #2, &
ffi

1.fr 2.08 3.34

Reach #4 Gottonwood Spring .31 .63 0.94

Reach #5 IPA #1 Wash 1.ffi .75 1 .81

Reach #6 Pine Spring Wash .u .99 1.43

Reach #7 No Name Wash .70 .71 1.41

Reach #8 Wlliams Draw Wash .2 .08 0.28

Little Park Wash Drainage Total 3.97 8.21 9.21

Goves

Reach #9 Stinky Spring Wash 0 1.08 1.08

Lila (Cannot be effec'ted, previously mined) 1 .14 .57 1 .71

Right Fork Lila (Drainage Less than l Square Mile
(Ephemenal)

0 .40 0.4

Coves Drainage Total 1.14 2.05 3.19

TOTAL PERMIT EXTENSION 5. l l 7.29 12.4
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The Main Little Park Wash is broken down into four Reaches. Reacl'r
#1, identified by the Operator, can be described as being the Left Fork of the
Left Fork of Little Park Wash. Reach #2, identified by the Operator, can be
described as being the Right Fork of the Left Fork of Little Park Wash.
Reach #3, identified by the Operator, can be described as being the Right
Fork of Little Park Wash. The main Little Park Wash has been identified by
the operator as Reach #8. All reaches with associated photograph numbers
and locations are shown on Figure 1. The photographs can be found in
Attachment #1 to this Appendix.

Reach #1

Reach #1 ean be described as being the Left Fork of the Left Fork of
Little Park Wash. Reach #1 starts at the north boundary of the permit area
at an elevation of 7480 feet and drops at a grade of 6.58 o/oto an elevation
of 7,360 feet where it converges with Reach #2torming the Main Liftle Park
Wash. The 1,800 foot long channel is comprised mostly of sand and gravel
with the sides being pinyon-juniper and sagebrush grass associations, with
no riparian vegetation present. The full 1,800 feet has been classified as
ephemeral acting. Fish and macro invertebrates are non existing within this
reach.

There are no water shares associated with Reacfr #1. Reach #1 can
not be impacted by mining do to the coal seam depth being over 2,000 feet.

Photographs 18 and 25, found in Attachment#1 , depict the conditions
found in reach #1.

Reach #2

Reach #2, identified by the Operator, can be described as being the
Right Fork of the Left Fork of Little Park Wash (Figure 1). Reach #2 starts
at the north boundary of the permit area at an elevation of 7,500 feet and
florrs at a grade of 7.56 oh to an elevation of 7360 feet where it mnverges
with Reacl'r #1 forming the Main Little Park Wash. The 1,900 foot long
channel is comprised mostly of sand and gravel with the vegetation being
mostly pinyon-juniper and sagebrush grass associations, with no riparian
vegetation present. The full 1,900 feet has been classified as ephemeral
acting. Fish and macro invertebrates are non existing within this reach.
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There are no water shares associated with Reach #2. Reacl'r #2 ean
not be impacted by mining do to the coal seam depth being over 2,000 feet.

Photographs 20,21,22, and26, found in Attacl'rment #1, depict the
conditions found in Reach #2.

Reach #3

Reach #3, identified by the Operator, can be described as being the
Right Fork of Little Park Wash. Reach #3 starts at the north east boundary
of the permit areaat an elevation of 7 ,75O feet and flows at a grade of 10.2o/o
to an elevation of 7,270 feet ,where it converges with the Main Little Park
Wash, Reach #8 (Table2l. The 4,800 foot long channel is comprised mostly
of sand and gravel with the upper sections being Douglas Fir and
transgressing into pinyon-juniper and sagebrush grass associations, with no
riparian vegetation present. The full 4,800 feet has been classified as
ephemeral acting. Fish and macro invertebrates are non existing within this
reach.

There are no water shares associated with Reach #3. Reach #3 can
not be impacted by mining do to the coal seam depth being over 2,009feet.

Photographs 38, 39, 40, 41, 42, 4, 46, and 47, tound in Attachment
#1, depict the conditions found in Reach #3.

Reach #8

Reach #8 identified by the Operator as the Main Little Park Wash.
Reacl"r #8 starts at the confluence of Reach #1 and Reach #2.

Reach ffi, the Main Little Park Wash with its tributaries, drain

?38[il"EK3o?,'3"ffi il$T,Hgt?ff ',:Xi"#Lffff '31;[i"i'
Horse Canyon is 7,500 feet, The eastem slope rises to an elevation of over
9,000 feet while the westem lower Book Cliffs ridge is about 6,000 to over
8,000 feet. The channel starts at an elevation of 7350 feet and flows at a
grade of 3.3 olo to an elevation of 6,700 feet where it leaves the permit area.
The channel meanders through Holocene stream afluvium in the upper
reaches and has incised a meandering channel through underlying
Cretaceous rocks in the lower region befow Williams Draw fault. The
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INSERT

TABLE 2

Chan nel Cha racterizations

11 X17
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channel varies in width from 50 to several hundred feet wide. The adjacent
slopes are of moderate to vertical gradient. The stream has cut an inegular
channel into the underlying rock formation to a depth of 50 feet in places.
The gradient is moderate (3.3%), with mostly gravel, sand and silt filling the
channel in the upper reaches and large boulders predominate in the vicinity
of the Price River.

The 20,100 foot long channel flows frorn a pinyon-juniper and
sagebrush grass associations transgressing into a mature sagebrush habitat
in the lower sections, with no riparian vegetation present.

Known springs and seeps occur along the east side tributaries. (See
Appendix 7€ for Spring Descriptions) The tributaries are of moderate to
steep gradients in nanow canyons, with mostly gravef to occasional rocky
beds, with silt and sand where the gradient is reduced. The intermittent
tributaries have headwaters in the Colton Formation outcrop in the suFRoan
cliffs, passing over the lower moderate slope-forming Flagstaff Limestone
and North Horn Formations. The present known springs and seeps are
associated with alluvium, sandstone and thin limestone beds of these
geologic formations of Upper Cretaceous to Eocene age. (Plate 6-1)
Observations of intermittent water flow associated with the springs indicate
flows of 5 gallons per minute or less (Appendix7-2). The intermittent flow
of water from the springs probably never reaches the main channel of Little
Park Wash even in years of high precipitation.

Seasonal flash floods can be expected and tend to obliterate any
human activitywhich has occrred in the washes. The sediment laden water
from the upper reaches of Liftle Park Wash are probably absorbed by the
stream alluvium prior to reaching the Price River except in the most extreme
situation.

No water shares are associated with the Main Little Park Wash
anyrrvhere within the permit area, or downstream, all the way to the
confluen@ with the Price River.

Precipitation o@urs mainly as summer showers and winter snow and
ranges averages approximately 14.74 inches per year (Table 7-14).

Two water monitoring stations are located in Little Park Wash (less
tributaries). L-13-S is located at the road crossing of Lila Park Wash. Data
collected at L-13-S, since December of 2000, has not reported any flow
(Appendix 7-1). Indications of flow as a direct result of precipitation events
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has been observed between monitoring dates. Flowwas not observed from
the melting of snow @ver in the spring of 2001 , 2002, or 2003 as might be
expected.

The Permittee has classified this drainage or stream reach as
"Ephemeral' because of its vegetation types, tendency to flow only in
response to storm events, and location above the local water table. Fish and
rnacro invertebrates are non existing within this reach, with no riparian' 
vegetation present.

The chance of subsidenoe negatively effecting this ephemeral
channel is minimal. However, in the unlikely event that cracks, fissures or
sink holes are observed as a result of subsidence the clrannel will be
regraded, filling in the cracks, fissures or sinkholes by hand methods or light
equipment depending upon inaccessibility. UEI will use the best available
tectrniques availabb at the time of repair. Significant repairs may require
seeding. UEI will notify the Division prior to any repair of seeps, springs, or
drainages.

Photographs 29, 27,29, 30, 31, 33, 34, 36, 56, 57, 63, 81 , 82, 83,
and 84, found in Attachment #1, depict the conditions found in Reach #8.

(Reach #41 Gottonwood Spring Wash

Cottonwood Spring Wash is an east-west tributary to the Main Little
Park Wash. Cottonwood Spring Wash drains approximately .94 square
miles. Of the total drainage .63 square miles of drainage is within the permit
area (Tables 1 &2).

The channel cuts through the Flagstaff/North Horn, and the Upper
Price River formations, from an elevation of 9,000 feet to an elevation of
7 ,2OO feet. The channel varies in width from 10 to nearly 100 feet wide. The
adjacent slopes are of moderate to vertical gradient. The channel ranges
from 2,000 to over 3,000 feet above the coal seam. At this depth there is no
chance that underground mining can adversely effect the channel.

The gradient is extremely steep in the upper reaches and moderate
in the lower reaches, with mostly gravel, sand and silt filling the channel.

Seasonal flash floods can be expected and tend to obliterate any
human activity \,vhich has occuned in the washes. The sediment laden water
from Cottonwood Spring Wash reaches Little Park Wash only in the most
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eldreme situation.

Reach #4 has been broken into three distinct sub-reaches, 4A, 4B.,
and 4C, each with its own characteristics. Cottonwood Spring Wash by
definition and classification by the Permiftee is ephemeral.

Reach #.,fA

Reach #A(Table 2) has been identified as flowing from the eastern
edge of the permit area to water monitoring location L-7-G. Reach #4A is
shown on Figure 1.

Reach HAstarts at an elevation of 7,500 feet near the eastern edge
of the permit area and drops to an elevation of 7,350 feet near L-7-G. The
average grade for the 2,400 foot reach is 6.6%. The reach runs mostly
through spruce-fir and contains no riparian vegetarian. The channel bed is
mostly sand and gravel.

No water monitoring locations orwater shares are associated with this
reach. Fish and macro invertebrates are non existing within Reach #4'A.
This reach by definition and classification by the Permittee is epherneral.

Reach #Acan not be impacted by mining do to the coal seam depth
being over 2,000 feet.

Photographs 48 and 49 depict the conditions found in Reacf't #4'A.

Reach #4B

Reach HB (Table 2) is described as the area immediately adjacent
to and including L-7-G. Reach HB is shown on Figure 1. Appendix 7-1
contains flow data and quality information, and Appendix 7€ contains a
description for L-7-G. The intermittent flotr of water from the springs
probably never reaches the main channel of Little Park Wash even in years
of high precipitation.

Reach HB starts at an elevation of 7,350 feet and has a minor slope
over the 450 feet to where the next reach begins. The reach runs mostly
through Douglas Fir with some pinyon juniper. The reacl't does not contain
any riparian vegetarian. The channel bed is mostly sand and gravel. Fish
and macro invertebrates are non existing within this reach.
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Water share 91-399, associated with L-7-G, is held by the operator
and has been designated for mining use. The 250 foot length of Reach HB
can be considered either intermittent or perennial.

The intermittent flow of water from L-7-G probably never reaches the
main channel of Little Park Wash even in years of high precipitation.

Reach HB can not be impacted by mining do to the coal seam depth
being over 2,000 feet.

Photographs 8, 9, 10, 50, and 51, found in Attachment #1, depict the
conditions found in Reach #4.B.

Reach #4G

Reach HC (Table 2) is described as the area from L-7-G to the
confluence of Little Park Wash. Reach #C is shown on Figure 1. Fish and
macro invertebrates are non existing within this reach.

Reach HC starts near photo 51 at an elevation of 7,300 feet and
drops to an elevations of 7 ,18O feet and has a minor slope (4.5o/o) over its
2,575 foot length. The reacl'r runs mostly through pinyon juniper
transgressing a sagebrush grass type vegetation at the confluen@ with Little
Park Wash. The reach does not contain any riparian vegetarian. The
channel bed is mostly sand and gravel. Fish and macro invertebrates are
non existing within this reach.

No water shares are associated with #4;C. This reach is considered
ephemeral. Reach #4C can not be impacted by mining do to the coal seam
depth being over 1,500 feet.

Photograph 32, found in Attachment #1 , depicts the conditions found
in Reach #4;C.

(Reach #5) IPA#1 Wash

IPA#1 Wash is an east-west tributary to the main Little Park Wash
(Figure 1). IPA#1 drains approximately 1.81 square miles. Of the total
drainage .75 square miles of drainage is within the permit area (Table 1).
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Because IPA#1 Wash drains more than one square mile it can be
considered intermittent by definition.

The channel cuts through the Flagstaff/North Horn, and the Upper
Price River formations, from an elevation of 9,000 feet to an elevation of
7,000 feet. The channel varies in width from 10 to nearly 100 feet wide. The
adjacent slopes are of moderate to vertical gradient. The channel ranges
from 1,400 to over 3,000 feet above the coal seam. At this depth there is no
chance that underground mining can adversely effect the channel.

The gradient is extremely steep in the upper reaches and moderate
in the lower reaches, with mostly gravel, sand and silt filling the channel.

Two monitoring locations, L€-G and Piezometer IPA#1 , can be found
in this reach. AppendixT -1 contains flow data, quality information, and water
depth. Appendix 7€ contains a description of both monitoring points.

Reach #5 has been broken into three distinct sub-reaches, 5A, 58,
and 5C, each with its own characteristics. IPA #1 Wash, Reach #5, by
definition and classification by the Permittee is ephemeral.

Reach #5A

Reach #5A (Table 2) is described as IPA#1 Wash above L€-G.
Reach #5A is shown on Figure 1.

Reaclr #5A starts at an elevation of 7,450 feet and drops to an
elevations of 7,300 feet and has a minor slope (7.8oA) over its 1729 foot
length. The reach runs mostly through Douglas Fir in the upper sections and
transgresses to pinyon juniper. The reach does not contain any riparian
vegetarian. The channel bed is mostly sand and gravel. Fish and macro
invertebrates are non existing within this reach.

No water shares are associated with #54. This reach is considered
ephemeral. Reach #5A can not be impacted by mining do to the coal seam
depth being over 3,000 feet and location off the permit area.

Photograph 52, found in Attachment#1, depicts the conditions found
in Reach #54.
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Reach #58

Reach #58 (Table 2) is described as IPA#1 Wash at L-8-G. Reacfr
#58 is shown on Figure 1.

Reach #58 starts at an elevation of 7,300 feet and drops to an
efevations of 7,270 feet and has a minor slope (10.4o/o) over its 3@ foot
length. L-8-G is located in Douglas Fir. lt flows off and on for approximately
300 feet where it either evaporates or is absorbed into the alluvium The
intermittent flow of water from the spring probably never reaches the main
channel of Little Park Wash even in years of high precipitation. The reacfr
does not contain any riparian vegetarian. The channel bed is mostly sand
and gravel. Fish and macro invertebrates are non existing within this reacl'r.

L€-G has water share 91-2638 owned by the State, and designated
for stock watering, associated with it. This 300 foot reach, #58, is
considered intermittenUperennial. Appendix 7-1 contains flow data and
quality information. Appendix 74 contains a description of the water
monitoring site.

Reach #5B can not be impacted by mining do to the coal seam depth
being over 2,500 feet and location off the permit area.

Photographs 53 and 53A found in Attachment #1, depicts the
conditions found in Reach #58.

Reach #5C

Reach #5C (Table 2) is described as IPA#1 Wash from L€-G to the
confluence with Little Park Wash. Reach #5C is shown on Figure 1. Two
hundred feet below L€-G is where the channel changes from intermittent to
ephemeral. From this point downstream the water table, with respect to the
channel surface, could not be located using an 18" spade. The intermittent
flow of water fiom the springs never reaches the main channel of Little Park
Wash even in years of high precipitation.

Reach #5C starts at an elevation of 7,270 feet and drops to an
efevations of 6,970 feet and has a minor slope (4.5o/o) over its 6,700 foot
length. The reach does not contain any riparian vegetarian. The channel
bed is mostly sand and gravel. Vegetation transgresses pinion-juniper, to
a sagebrush grass type vegetation at the confluence with Little Park Wash.
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Fish and macro invertebrates are non existing within this reach.

Seasonal flash floods can be expected and tend to obliterate any
human activitywhich has o@urred in the washes. The sediment laden water
from IPA#1 reaches Little Park Wash only in the most extreme situation.

No water shares are associated with #5C. And the Permittee has
classified this drainage or stream reach as 'Ephemeral' because of its
vegetation types, tendency to flow only in response to storm events, and
location above the local water table.

Reach #5C can not be impacted by mining do to the coal seam depth
being over 1,000 feet.

Photographs il, 55, and 35 found in Attachment #1, depicts the
conditions found in Reach #5C.

(Reach #6) Pine Spring Wash

Pine Spring Wash is an east-west tributary to the main Little Park
Wash (Figure 1 ). Portions of this stream reacl'r immediately adjacent to Pine
Spring can be considered intermittent by definition.

Pine Spring Wash drains approximately 1.43 square miles. Of the
total drainage .99 square miles of drainage is within the permit area (Table
1) .

The channel cuts through the Flagstaff/North Hom, and the Upper
Price River formations, frorn an elevation of 8,900 feet to an elevation of
6,800 feet. The channel varies in width from 10 to several hundred feet
wide. The adjacent slopes are of moderate to vertical gradient. The channel
ranges from 1 ,100 to over 3,000 feet above the coal seam. At this depth
there is no chance that underground mining can adversely effect the
channel.

Vegetation transgresses from spruce-fir in the very most upper
reaches, to pinion-juniper, and then finafly to a sagebrush grass type
vegetation at the confluence with Little Park Wash.
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The Permittee has classified this drainage or stream reach as
'Ephemeral' because of its vegetation types, tendenry to flow only in
response to storm events, and location above the local water table.

The gradient is extremely steep in the upper reaches and moderate
in the lower reaches, with mostly gravel, sand and silt filling the channel.
Seasonal flash floods can be expected and tend to obliterate any human
activity which has o@urred in the washes. The sediment laden water from
Pine Spring Wash reaches Little Park Wash only in the most extreme
situation.

Three monitoring locations, L-g-G, IPA#3, and L:13-S, can be found
within this reach. Appendix7-1 contains flow data, quality information, and
water depths for the monitoring locations. Appendix 74 contains a
description of the monitoring points.

Reach #6 has been broken into three distinct sub-reaches, 6A, 68,
and 6C, each with its own characteristics. Pine Spring Wash, Reach #6,
by definition and classification by the Permittee is ephemeral.

Reach #6A

Reach #6A (Table 2) is described as Pine Spring Wash above L-9€.
Reach #64 is shown on Figure 1.

Reach #64 starts at an elevation of 7,750 feet and drops to an
elevations of 7,190 feet and has a slope of (1 4.806l over its 3,&40 foot
length. The reach runs mostly through Douglas Fir in the upper sections and
transgresses to pinyon juniper in the lower section. The reach does not
contain any riparian vegetarian. The channel bed is mostly sand and gravel.
Fish and macro invertebrates are non existing within this reach.

No water shares are associated with #6A. This reach is considered
ephemeral. Reacl'r #6A can not be impacted by mining do to the coal seam
depth being over 2,000 feet.

Reach #68

Reacl'r ffiB (Table 2) is described as Pine Spring at L-9-G. Reacfr
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#68 is shown on Figure 1.

Reach #68 starts at an elevation of 7,190 feet and drops to an
efevations of 7,170 feet and has a minor slope (6.70/o) over its 300 foot
length. L-g-G is located in Douglas Fir. lt flows off and on for approximately
300 feet where it either evaporates or is absorbed into the alluvium The
intermittent flow of water from the spring probably never reaches the main
channel of Little Park Wash even in years of high precipitation. The reach
does not contain any riparian vegetarian. The channel bed is mostly sand
and gravel. Fish and macro invertebrates are non existing within this reach.

L-g-G has water share 91-2638 owned by the BLM, and designated
for stock watering, associated with it. This 300 foot reach, #68, is
considered intermittenUperennial. Appendix 7-1 contains flow data and
quality information. Appendix 7-8 contains a description of the water
monitoring site.

Reach #68 can not be impacled by mining do to the coal seam depth
being over 2,000 feet and location off the permit area.

Photographs 11 and ,,12 found in Attachment #1, depicts the
conditions found in Reach #68.

Reach #6G

Reacfr ffiC (Table 2) is described as Pine Spring Wash from L-g-G
to the confluence with Little Park Wash. Reach #6C is shovvn on Figure 1.

Four hundred feet below L-g-G is where the channel changes from
intermittent to ephemeral. From this point downstream the water table, with
respect to the channel surface, could not be located using an 18" spade.
The intermittent flow of water from the springs never readres the main
channel of Littfe Park Wash even in years of high precipitation.

Reacfr #6C starts at an elevation of 7,170 feet and drops to an
elevations of 6,840 feet and has a minor slope (3.7Yo) over its 8,975 foot
length. The reach does not contain any riparian vegetarian. The channel
bed is mostly sand and gravel. Fish and macro invertebrates are non
existing within this reach. Vegetation transgresses pinion-juniper, to a
sagebrush grass type vegetation at the confluence with Little Park Wash.
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Seasonal flash floods can be expected and tend to obliterate any
human activity \/hich has occurred in the washes. The sediment laden water
from Pine Spring Wash reaches Little Park Wash only in the most extreme
situation.

IPA #3, and L-13-S, can be found within this reach. Appendix7-1
contains flow data, quality information, and water depths for the monitoring
locations. Appendix 7€ contains a desoiption of the monitoring points

No water shares are associated with #5C. And the Permittee has
classified this drainage or stream reach as "Ephemeral" because of its
vegetation types, tendency to flow only in response to storm events, and
location above the local water table.

Reach #6C can not be impacted by mining do to the coal seam depth
being over 1,000 feet.

(Reach #7) No Name Wash

No Name Wash is an east-west tributary to the main Little Park
Wash. Portions of this stream reach can be considered intermittent by
definition. No Name Wash is shown on Figure 1.

No Name Wash drains approximately 1 ,41 square miles. Of the total
drainage .71 square miles of drainage is within the permit area (Tables 1
and 2).

The channel cuts through the Flagstaff/North Hom, and the Upper
Price River formations, from an elevation ol 7,12O feet to an elevation of
6,690 feet. The channel varies in width from 10 to several hundred feet
wide. The adjacent slopes are of rnoderate to vertical gradient. The channel
ranges from 1,100 to over 2,500 feet above the coal seam. At this depth
there is no chance that underground mining can adversely effect the
channel.

The gradient is extremely steep in the upper reaches and moderate
in the lower reaches, with mostly gravel, sand and silt filling the channel.

Two monitoring locations, L-12-G and L-14-S can be found in this
reach. Appendix 7-1 contains flow data, quafity information, and water
depth. Appendix 7€ contains a description of the monitoring point. One
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hundred feet below L-12-G is where the channel changes from intermittent
to ephemeral. From this point downstream there are several wet spots but
no flow. The water table, with respect to the channel surface, could not be
located using an 18" spade in most places. Flow has been observed at the
road crossing, L-14-S, in some wet years but it is currentfy dry. The
intermittent flow of water from the springs probably never reaches the main
channel of Little Park Wash even in years of high precipitation.

Vegetation transgresses from Spruce -fir in the very most upper
reaches, to pinion-juniper, and then finally to a sagebrush grass type
vegetation at the confluence with Little Park Wash. The reach does not
contain any riparian vegetarian. Fish and macro invertebrates are non
existing within this reach.

Seasonal flash floods can be expected and tend to obfiterate any
human activity which has occured in the washes. The sediment laden water
from No Name Wash reaches Little Park Wash only in the most extreme
situation.

No water shares are associated with #7. And the Permittee has
cfassified this drainage or stream reach as "Ephemeral" because of its
vegetation types, tendency to flow only in response to storm events, and
location above the local water table.

Reach #7 ean not be impacted by mining do to the coal seam depth
being over 1,000 feet.

Photographs 61, 87, and 88 found in Attachment #1 , depicts the
conditions found in Reach #7.

The Cove Drainaoe:

Because it drains a watershed of at least one square mile, the Cove
Drainage is considered 'intermittenf by DOGM definition. However the
Cove Drainage channel is a dry ephemeral ac{ing stream.

The Cove Drainage, south of Horse Canyon, reaches its highest
elevation of 8,500 feet at the head of Lila Canyon. Coleman Wash drains
the upper reaches, joining Grassy Wash, vyhich togetherwith Stinky Springs
Wash drains the Book cliffs escarpment in the Mine Permit Extension Area.
Grassy and Stinky Spring Washes join with Marsh Flat Wash. The major dry
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wash, Marsh Flat Wash, enters the Price River (elevation 4,700 feet) in
Section 6, T18S, R14E, and drains approximately 31 square miles.

The maior surface facilities are located in the upper portion of The
Cove drainage area. The washes have cut Holocene gravels and
Pleistocene pediment deposits overlying the eastern dipping Mancos Shale.
The pediments are poorly to firmly cemented with caliche near the top.
Sediments of silt, sand, and large boulders can be as much as 50 feet thick.
The meandering V-Shaped washes incised into the Man@s Shale are
narow with a thin veneer of sand and silt. The wash slopes are moderate
to steep near the cliff escarpment. The stock ponds are replenished by local
rainfall. Water flowing into the pediments near the cliff escarpment probably
seeps out at lower elevations above the dry washes and, therefore, is not
stored.

(Reach #9) Stinky Sprinq Wash

Stinky Spring Wash is a north-south tributary to Grassy. The
drainage can be considered intermittent by definition. Because it drains
slightly more than one sguare mile. For the purpose of this report Stinky
Spring Wash is broken down into four reaches. Reach #9A is the area
above the escarpment. Reach #98 is from the escarpment to Stinky
Springs. Reach #9C is Stinky Springs and Reacfr #9D is from Stinky Springs
to the mouth of the canyon. Information on Stinky Springs Wash can be
found on Figure 1.

Stinky Spring Wash drains approximatefy 1.08 square miles all of
which is within the permit area (Table 1 and 2). Vegetation transgresses
from Pinyon Juniper in the very most upper reaches, a sagebrush grass type
vegetation near the escarpment to a Salt Desert Shale from the bottom of the
escapement to the confluen@ of Grassy Wash.

Two monitoring locations, L-16-G and L-17-G, can be found within
this reach. Appendix7-1 contains flow data, quality information, and water
depths for the monitoring locations. Appendix 7€ contains a description of
the monitoring points. The reach does not contain any riparian vegetarian.
Fish and macro invertebrates are non existing within this reacfr.

Very little signs of wildfife use of this channel exists above the
escarpment. However, on the escarpment and at the seep locations,
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Bighom sheep have been observed with lambs in the spring.

(Reach #9Al Above the Escarpment

Reach #9A (Table 2) is described as the area of Stinky Spring Wash
above the escarpment. Reach #9A is shown on Figure 1.

At the upper end Stinky Spring Wash begins at what has been
identified as a stock pond but is actually a alluvial fan composed of mostly
sand. The channelstarts in the Upper Price Riverformation and cuts through
the Castle Gate Sandstone.

Reach #9A starts at an elevation of 7,080 feet and drops to an
efevations of 6,560 feet and has a minor slope (7.Oo/o) over its 7,400 foot
fength. The reach runs mostly through pinyon-juniper and sagebrush grass
associations. The reach does not contain any riparian vegetarian. The
channel bed is mostly sand and gravel. Fish and macro invertebrates are
non existing within this reach. No water shares are associated with #94.

The channel ranges from 1,000 to under 500 feet above the coal
seam. The channel is located above the proposed mine but is above either
a long term bleeder systems, mains, or baniers. The bleeders and the
mains are designed to be mined in such a way that subsiden@ will not take
place.

The chance of subsidence negatively effecting this ephemeral
channel is minimal. However, in the unlikely event that e/aeJ<s, fissures or
sink holes are observed as a result of subsidence the channel will be
regraded, filling in the cracks, fissures or sinkholes by hand methods due to
its inaccessibility. UElwill use the best available techniques available at the
time of repair. Significant repairs may require seeding. UEI will notify the
Division prior to any repair of seeps, springs, or drainages.

The Permittee has classified this drainage or stream reach as
'Ephemeral' because of its vegetation types, tendency to flow only in
response to stonn events, and location above the local water table.

Photograph 93, 94, 95, 96, 97, 98, 99, and 100, found in Attachment
#1, depicts the conditions found in Reach #9A.
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Reach #9B Escarpment to Stinky Springs

Reach #98 (Table 2) is described as the area of Stinky Spring Wash
from the escarpment to Stinky Springs. Reach #98 is shown on Figure 1
Reach #98 starts at the top of the escarpment and then drops of the face of
the Book Cliffs into the Black Havnk formation and then through the Mancos
Shale to Stinky Springs

Reacfr #98 starts at an elevation of 6,560 feet and drops to an
elevations of 5,840 feet and has a slope (38.1orb) over its 1,800 foot length.
The reach runs mostly through pinyon-juniper and sagebrush grass
associations. The reach does not contain any riparian vegetarian. The
gradient is steep in the upper reaches and moderate in the lower reaches,
with mostly gravel, sand and silt filling the channel. Fish and macro
invertebrates are non existing within this reacf't. No water shares are
associated with this reach.

Seasonal flash floods can be expected and tend to obliterate any
human activity udtich has occurred in the washes. The sediment laden water
from Stinky Springs Wash reaches Marsh Flat Wash only in the most
extrerne situation.

The Permittee has classified this drainage or stream reach as
'Ephemeral' because of its vegetation types, tendency to flow only in
response to storm events, and location above the local water table.

The chance of subsiden@ negatively effecting this ephemeral
channel is minimal since a outcrop banier of 200 feet is required at the
escarpment, and at the bottom of the escarpment the channel is
approximately 600 feet below the coal seam. The outcrop baniers, and
physical location of the coal seam in resped to the channel result in a
minimal chance of subsidence negatively effecting the channel.

Reach #9C Stinky Sorinqs

Reach #9C (Table 2) is described as the area of Stinky Springs.
Reacfr #9C is shown on Figure 1.

Reach #9C starts at an elevation of 5,840 feet and drops to an
efevations of 5,760 feet and has a slope (15o/o) over its 535 foot length. The
reach runs mostly through pinyon-juniperand sagebrush grass associations.
The reach does not contain any riparian vegetarian. The gradient is steep

Page -19-



Appendir 7-7 l,ftahArnerican EnerOv, lnc. Surface Water Gharac{edzation

in the upper reaches and moderate in the lower reaches, with mostly gravel,
sand and silt filling the channel. Fish and macro invertebrates are non
existing within this reach. No water shares are associated with this reach.

Two monitoring locations, L-16-G and L-17-G can be found in this
reach in an area of the Central and Cliffs Grabens. The seeps are located
at the contact of Blackhawk and Mancos Shale formations. Appendix 7-1
contains flow data and quality information, and Appendix 7€ contains a
description for L-16-G and L-17-G. The intermittent flow of water from the
springs never reach the main channel of Grassy Wash even in years of high
precipitation. No water shares are associated with #9A.

The chance of subsidence negatively effecting this ephemeral
channel is minimal since the channel is approximately 600 feet below the
coal seam. Stinky Springs are also located off the permit area. The physical
location of the coal seam in respect to the springs results in a minimal
chance of subsidence negatively effecting the channel.

Seasonal flash floods can be expected and tend to obliterate any
human activity v/fiicfi has o@ured in the washes. The sediment laden water
from Stinky Springs Wash reaches Marsh Flat Wash only in the most
extreme situation.

The Permittee has classified 75 feet of this stream reach as
" IntermittenUperennial" .

Photograph 42,43, 50, 52, and 50A, found in Attachment #1 , depicts
the conditions found in Reach #9C.

Reach #9D

Reacfr #9D (Table 2) is described as the channel below Stinky
Springs to the mouth of the canyon. Reach #9D is shown on Figure 1.

Reach #9D starts at an elevation of 5,760 feet and drops to an
efevations of 5,600 feet and has a sfope (8.90/6) over its 1 ,787 foot length.
The reach runs mostly through grasses and salt desert shrub @mmunities.
The reach does not contain any riparian vegetarian. The channel is filled
with mostly gravel, sand and sift. Fish and macro invertebrates are non
existing within this reach. No water shares are associated with this reach.
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L-18-S can be found within this reach. Appendix7-1 contains flow
data. Appendix 7€ contains a description of the monitoring point.

The chance of subsiden@ negatively effecting this ephemeral
channel is minimal since the channel is approximatefy 600 feet below the
coaf seam and off the permit area. The physical location of the coal seam
in respect to the channel resufts in a minimal chance of subsiden@
negatively effecting the channel.

Seasonal flash floods can be expected and tend to obliterate any
human activity u/fiich has occurred in the washes. The sediment laden water
from Stinky Springs Wash reaches Marsh Flat Wash only in the most
extreme situation.

The Permittee has classified this stream reach as "Ephemeral"
because of its vegetation types, tendency to flow only in response to storm
events, and focation above the local water table.

Photograph 72,75, and 76, found in Attachment #1, depicts the
conditions found in Reach #9D.

Lila Garlyon

Lila Canyon is an east-west tributary to Grassy Wash within the Cove
drainage. Portions of this stream above Lila Ganyon can be considered
intermittent by definition.

Lifa Canyon drains approximately 1.71 square miles. Of the total
drainage .57 square miles of drainage is within the permit area (Table 1).

The channel starts in Colton formation then qrts the Upper Price
River formation then through the Castle Gate Sandstone and then finally
drops of the face of the Book Cliffs into the Black Hawk formation and then
through the Man@s Shale where it converges with Grassy Wash. The
channel elevation ranges from an elevation of 8,500 feet to an efevation of
5,400 feet. The channel varies in width from 10 to several hundred feet
wide. The adjacent slopes are of moderate to vertical gradient. The channel
has been previously undermined by the Horse Canyon mine with out any
known negative impacts.

The gradient is extrernely steep in the upper reaches and moderate
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in the lower reaches, with mostly gravel, sand and silt filling the channel.

Three monitoring locations, L-1-S, L€-G, and L-1 1-G can be found
in this reach. Appendix7 -1 contains flow data, quality information, and water
depth. Appendix 7-8 contains a description of the monitoring points. Fifty
feet below L-1 1-G is where the channel changes from interrnittent to
ephemeral. From this point downstream there are several wet spots but no
flow. The water table, with respect to the channel surface, could not be
located using an 18" spade in most places. The intermittent flow of water
frorn the springs reaches the main channel of Grassy Wash only in years of
high precipitation.

Vegetation transgresses from Spruce Fir in the very most upper
reaches to Pinyon Juniper and finally to a sagebrush grass type vegetation
near the escarpment to a Salt Desert Shale from the bottom of the
escapement to the confluence of Grassy Wash.

Seasonal flash floods can be expected and tend to obliterate any
human activity wfrich has occurred in the washes. The sediment laden water
from No Name Wash reaches Little Park Wash only in the most extreme
situation.

The Permittee has classified this drainage or stream reach as
"Ephemeral" because of its vegetation types, tendency to ffow only in
response to storm events, and location above the local water table.

This channel has been previously extensively under mined by the
Horse Canyon Mine without any negative effects. No additional undermining
of Lila Canyon is anticipated with the new Lila Canyon Permit. Since minimal
additional undermining of Lila Canyon is anticipated, the Lila Canyon Mine
cannot have a negative effect of Lila Canyon due to subsidence.

Rioht Fork of Lila Ganyon

The Right Fork of Lila Canyon is an east-west tributary to Grassy
Wash within the Cove drainage. All portions are @nsidered ephemeral by
definition. The Right Fork of Lila Canyon drains approximately .4 square
miles. Of drainage all within the permit area (Table 1).

The channel starts in the Castle Gate sandstone then drops over the
Bookcliffs escarpment and then drains into Grassy Wash. The gradient is
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nearly vertical in the upper reaches and e)ilremely steep in the lower
reaches, with mostly gravel, sand and silt filling the channel.

Two monitoring locations, L-2-S, and L-3-S can befound inthis reacl't.
Appendix 7-1 contains flow data, quality information, and water depth.
Appendix 7€ contains a description of the monitoring points. The water
table, with respect to the channel surface, could not be located using an 18"
spade.

Vegetation transgresses from pinion-juniper in the upper reaches to
a sagebrush grass type vegetation at the confluence with Grassy Wash.

Seasonal flash floods can be expected and tend to obliterate any
human activitywhich has occurred in the washes. The sediment laden water
from the Right Fork of Llla reaches Grassy Wash only in the most extreme
situation.

Fish and macro invertebrates are non existing within this reach. No
water shares are associated with this reach and no riparian habitat can be
found in the Right Fork of Lila.
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Appendix 7-8 UtahAmerican EnerFrv, Inc. Water Monitoring Locations

L-19€
Stinky Springs Wash

PHOTO NOTAVAII.ABLE

Location:

General:

Vegetation description:

L-18-S is located adjacent to the existing Lila access road (County road
126). Located in the Mancos Shale at an elevation of 5500 feet. The stream
reach is intermittent by definition but is ephemeral acting (See Appendix7-7
& Pfate 74). The drainage above and belor this monitoring location flows
only as a result of spring run-off or storm events.

The coal seam does not exist at this location. This site is located 1 .1 miles
south-west of the permit boundary. As a result of lts location, there is no
potential for Lila Canyon Mine to negatively impact this monitoring location.
The permittee has never observed amphibians at or near this location.

The area sunounding the dry wash monitoring site consists
primari$ of isolated sagebrush, and needle and thread grass.
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Peak Flow Simulation Results

lJtahAmerican Energy, lnc.

R. Jay Marshall P.E.



INTRODUCTION:

The following simulation was prepared to provide a charaderization of the variation
of flow as a resuft of differing rainfall retum periods within each drainage basin
within the Lila Canyon Permit Area. Surface waters in or adjacent to the permit area
have not exhibited flow on a fong term basis and therefore were characterized as
intermittent or ephemeral in nature.

9enqral:
Figure 1 for Appendix 7-10 presents the nine drainage basins that were
evaluated as part of the simulations. These drainages indude: Noname
Wash (V181), Pine Spring Wash (V162), Little Park Wash (\AE 3 through 6),
Stinky Spring Wash (V\fS 7), Lila Canyon (VVS 9), and a smallertributary WS
8).

The drainages were simulated for the 6-hour and 24-hour rainfall events.
This provides an assessment of the drainages response to different types of
rainfall events. The &hour events are typical of local, isolated high intensity
thunderstorms, while the 24-hour events are typical of large, frontal type
storms. Rainfall data were obtained from the precipitation frequency data
server from the NOAA (see Attachment 1)

The simulation was conducted using the Hydroflow program prepared by
Intelisolve. This progmm uses the NRCS unit hydrograph method with
selected rainfall distributions to simulate peak flows. lt also incorporates
channel routing and hydrograph addition to allow multiple watersheds to be
simulated and modeled to determine the effect on @mbined watershed
flows.

For the simulation, the watersheds were modeled using a weighted curve
number value to cover the entire watershed. This value was determined
based on professional judgement using soils and vegetation information
trom the watershed areas. Forthewatercheds, the curve numberwas based
on a hydrologic soil group of 'B' due to the sandy soils predominant in the
higher elevations and a combination of sage-grass and junipergrass
vegetation with a ground and canopy cover percentage of 40 (see Figure 9.6
from NEH-4 Attacfred). Hydraulic length and slope values were determined
from the topographic maps of the area. Watershed inputs are presented in
Table 1.

Channet routing parameters were determined from field observation and
from topographic maps of the area. Channel routing inputs are presented
in Table 2.
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Simulations were prepared for the 2-, *, 1V,25-,50-, and 100-year, Ghour
and 24-hour rainfall events for each watershed. The results of these
simulations are presented in Table 3. Graphs of the combined hydrographs
of eacfr watershed are presented in Attachment 2.
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Table 1

PEAK FLOW SIMULATION WATERSHED INPUTS

Waterched lD

Drainage
Area
(ac)

Curve
Number

Hydraulic
Length

(ft)
Basin Slope

(o/ol

Time of
Concentration

(min)

ws1.1 427 65 7290 21.8 50.88

WS1.2 566 65 7520 4.3 1 18.03

WS2.1 272 65 781 0 22.O 57.80

WS2.2 317 65 8560 4.7 135.00

WS7.1 849 65 12880 19.7 84.30

WS8.1 278 65 9670 21.1 64.80

WSg.1 1317 65 1 3900 20.4 89.00

Little Park 6.1 499 65 7930 20.8 55.70

Little Park 6.2 285 65 6790 19.3 51  . 10

Little Park 6.3 94 65 2170 4.2 4.20

Little Park 5.1 T7 65 2230 44.8 13.70

Little Park 5.2 213 65 4550 13.2 44.80

Little Park 4.1 189 65 3850 31.3 25.40

Littfe Park4.2 232 65 501 0 10.4 54.60

Little Park 6.4 67 65 2370 4.2 47.00

Little Park 6.5 276 65 6770 17.5 53.50

Little Park 6.6 383 65 5730 3.3 107.50

Little Park 3.1 687 65 7090 24.2 47.20

Little Park 3.2 379 65 4980 4.4 83.30

Little Park 6.7 760 65 14770 2.9 191 .30
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Table 2

PEAK FLOW SIMULATION CHANNEL INPUTS

Channel lD

Reach
Length

(ft)
Mannings

n
Side Slope

(xH:1V)

Bottom
width
(ft)

Channel Slope
(o/ol

WS1 Channel 7520 0.030 2 8 4.3

WS2 Channel 8560 0.030 2 I 4.7

WS6.3 Channel 2170 0.030 2 I 4.2

WS5.2 Channel 4550 0.030 2 I 13.2

WS6.4 Channel 2370 0.030 2 I 4.2

W94.2 Channel 501 0 0.030 2 I 10.4

WS6.6 Channel 5730 0.030 2 I 3.3

WS3.2 Channel 4980 0.030 2 I 4.4

WS6.7 Channel 10770 0.030 2 I 2.9

Apperdix 7-t0 UtdAmedcan Energy,Inc. Peak Fbw Simulatkrn Reeults
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Table 3

PEAK FLOW SIMULATIONS OF UNDISTURBED DRAINAGES
IN THE LILA CANYON MINE AREA

Watershed lD
Retum
Period 2yr 5yr 1 Oyr 25yr 50yr 1 00yr

WS1.1
6h r 0 0 1.39 5.34 9,98 17  . 18

24 hr 0.65 3.22 9.31 22.68 39.50 59.77

WS1.2

6h r 0 0 1 .21 6.43 12.77 22.18

24 hr 0.86 3.82 9.45 20.66 33.99 49.70

WS1 Total

6h r 0 0 2.37 11.78 22.68 38.79

24 hr 1.50 6.62 16.96 39.59 67.6 100.70

WS2.1

6h r 0 0 0 1.84 4.30 7.79

24 hr 0 .17 0.81 2.il 7.96 14.23 24.90

WS2.2
6h r 0 0 0 1.43 4.14 8.55

24 hr 0 .18 0.91 2.52 6.47 10.70 17.U

WS2 Total

6h r 0 0 0 2.98 8.20 16.27

24 hr 0.32 .,|-.67 4.62 12.41 21.f f i 36.83

WS7.1

6h r 0 0 2.23 10.43 19.63 33.75

24 hr 1.29 6.04 15.85 36.1 5 60.94 90.24

WS8.1

6h r 0 0 0.85 3.60 6.59 11.U

24 hr 0.43 2.09 5.76 13.64 23.46 35.09

wsg.1
6h r 0 0 3.46 16.17 30.46 52.36

24 hr 2.O1 9.38 24.59 56.08 94.53 139.99
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Table 3

PEAK FLOW SIMUI.ATIONS OF UNDISTURBED DRAINAGES
IN THE LILA CANYON MINE AREA

Watershed lD
Retum
Period 2vr 5yr 1 Oyr 25yr 50yr 1 00vr

Little Park 6.1
6h r 0 0 1.63 6.48 11 .66 20.08

24 hr 0.76 3.76 10.88 26.5 46.16 69.84

Little Park 6.2
6h r 0 0 0.93 3.70 6.66 11.47

24 hr o.44 2 .15 6.21 15.14 26.36 39.89

Little Park 6
6h r 0 0 2.ffi 10 .18 18.33 31.54

24 hr 1.20 5.91 17.09 41.63 72.52 109.74

Little Park 6.3
6h r 0 0 0.32 1 .21 2 .15 3.70

24 hr 0 .14 0.70 2 .17 5.47 9.75 14.92

Little Park 5.1
6h r 0 0 0.31 1.00 1.73 2.93

24 hr 0 .11 0.59 2.41 7.85 15 .16 23.59

Little Park 5.2
6h r 0 0 0.73 2.75 4.87 8.38

24 hr 0.32 1.59 4.92 12.40 22.10 33.82

Little Park 5
6h r 0 0 2.82 11.34 20.41 35.22

24 hr 1 .77 8.54 24.80 61 .16 107.32 163.42

Little Park 4.1
6h r 0 0 0.75 2.58 4.47 7,65

24 hr 0.29 1.49 5,31 14.72 28.O4 43.72

Little ParR 4.2
6h r 0 0 0.76 3.01 5.42 9.33

24 hr 0.36 1.75 5.06 12.32 21.46 32.47

Little Park 6.4
6h r 0 0 0.23 0.86 1.53 2.64

24 hr 0 .10 0.50 1.55 3.90 6.95 10.64



Appendix 7-10 UtahAnpdrzr EneEy, lnc. Peak Flow Simulatkrn Results

Table 3

PEAK FLOW SIMUI.ATIONS OF UNDISTURBED DRAINAGES
IN THE LILA CANYON MINE AREA

Watershed lD
Retum
Period 2vr 5yr 1 Ovr 25yr 50yr 1 00vr

Little Park 6.5
6h r 0 0 0.90 3.58 6.45 11 .10

24 hr 0.42 2.08 6.02 14.66 25.53 38.63

Little Park 4
6h r 0 0 6 .17 24.81 M.74 77.12

24 hr 2.93 14.01 40.73 101 .08 178.91 269.O4

Little Park 6.6
6h r 0 0 0.87 4.44 8.&4 14.92

24 hr 0.58 2.60 6.58 14.58 24.18 35.52

Little Park 3.1
6h r 0 0 2.35 8.86 15.72 27.03

24 hr 1.03 5 .13 15.87 40.00 71.27 109.07

Littfe Park3.2
6h r 0 0 1.00 4.65 8.76 15.O7

24 hr 0.58 2.70 7.08 16.14 27.20 40.29

Little Park 3
6h r 0 0 9.73 42.29 77.65 133.01

24 hr 5.08 23.# 65.66 162.22 2U.24 430.10

Liftle Pafl< 6.7
6h r 0 0 1 .12 6.47 14.50 26.85

24 hr '1,14 4.69 10.58 21.76 34.48 49.42

Little Park
6h r 0 0 10.48 47.97 90.92 152.74

24 hr 6,19 %.u 70.rc 170.78 298.1'l 448.73
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Precipitation Frequency Data Server http://hdsc.nlvs.noaa.gov/cgi-bin/hdsc./buildout.perl?typenf&series...

POINT PRECIPITATION
FREQUENCY ESTIMATES
FROM NOAA ATISS 14

Utah 39.43 N 110.35 W 6397 feet
from ,,Precipitation-Frequency Atlas of the United States" NOAA Atlas 14. Volume l- Version 3

G.M. Bonnin D. Todd B. Lin T- Par4tbok, M.Yekt4 and D' Riley

NOAA. National Weather Service, Silver Spring' Mar-vland" 2003

Extracted: Tue Nov 222005

conf idenceumi ts j  seaso.nat i ty i - locg l ig l rv raps_ io ther ln fo .  lG ls .data l , tv taps lnetp iP* i U.S. Mag

Precipitation FrequentT Estimates (inches)

ARt* 5 l0 15 30 60 120 3 6 12 24 48 4 7

(years) min min min min min min hr hr hr hr hr day day

2 0.15 0.23 0.29 O.3g 0.49 0.58:0.66 0.83 1.03 1.36 1.62 l .9l 2.21

s 0.22 0.33 0.4t 0.55 0.68 0.78 0.85 L04 1.27 t.66 1.98 2.33 2.71

l0 0.27 0.4t 0.51 0.69 0.85 0.96 1.03 1.22 1.49 l .9l 2.27 2.68 3. l l

25 0.36 0.54 0.67 0.91 l . t2  1.25,1.31 1.49 1.77 2.23 2.66 3.15 3.67

50 0.44 0.67 0.82 l . l l  1 .37 l .5 l  1 .57 l .7Z 2.Ol  2.48 2.96 3.51 4.09

100 0.s3 0.81 t.00 1.35 t.67 1.83 1.88 2.00 2.26 2.74 3.27 3.89 4.53

200 0.65 0.98 t.2? l.& 2,03 2.Zl 2.26 2.37 2.58 3.00 3.58 4.27 4.97

s00 0.83 1.26 r.56 2.10 2.60 2.82 2.88 2.gg 3. lg 3.34 4.00 4.78 5.57

1000 1.00 1.52 1.88 2.54 3.14 3.39'3.46 3.56 3.76 3.79 4.32 5,16 6.02

l0 20 30 45 60
day day dey day day

2.50 3.19 3.79 4.59 5.38

3.07 3.g3 4.63 s.6l 6.59

3.52 4.52 S,Zt e.+O 7.s0

4.l l  5.29 6.t2 7.42 8.69

4.57 5.8g 6.75 8.18 9.56

5.02 6.49 7.38 8.93 10.43

5.49 7.09 7.99 9.67 11.27

6.10 7.88 8.7g 10.64 12.35

6.56 8.48 g.3g 11.36 l3-15

Text version of tabb !
. These precipritation frequency estmates are based on a partial duration series. ARI b tre Average Reannence Interval.

Pleae re{ef to he docurnentatbn for more informa$on. NOTE: Formatting bres estimates near zero to appear as zero.

I  of5 1112212005 6:44 ANI



Precipitation Frequen cy Data Server http://lrdsc.nws.noaa.gov/cgi-bin/trdscibuildoulperl?typepf&series...

p a r t i a l  d u r a t i o n  b a s e d  P o i n t  P r e c i p i t a t i o n  F r e q u e n c g  E s t i m a t e s  V c r s i o n !  3
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I

Precipitation Frequency Data Server http :l/h dsc.nws.n oaa. gov/cgi-bin/hdscibuildout.perl?rype:pf&series. ..

p a r t i a l  d u r a t i o n  b e g e d  P o i n t  P n e c i p i t a t i o n  F r e q u e n o g  E s t i n e t e s  Y e r s i o n s  3
3 9 , 4 3  H  1 1 9 . 3 5  U  6 3 9 2  f t

T u e

g

E
I

@
(t

?ggJ

Confidence Limits -

* Upp"" bound of the 90o/" confidence interval
Precipitation Frequen cy Estimates (inches)

ARt** 5 l0 15 30 60 120 3 6 12 24 48 4 7 l0 20 30 45 60
(years) min min min min min min : hr hr hr hr hr day day .day day day day day

2 0.t8 0.28 0.35 0.47 0.58 0.67 o.1s o.g4 r. t6 t .4g 1.77 2.og 2.43 2.7i 3.47 4.t2 4.gg s.83

5 0.26 0.3g 0.48 0.65 0.80 0.90 o.g7 t.r7 t .43 t.82 2.16 2.55 2.g8 3.34 4.27 5.02 6.08 7.r?

l0 0.32 0.48 0.60 0.8t 1.00 r. i l  r . l8 r.38 r.66 2.08 2.46 2.g2 3.42 3.82 4.90 5.71 6.92 8. l l

23 0.42 0.64 0.80 1.07:1.33 1.45 t.5l t .1l  2.00 2.45 2.89 3.42 4.Ol 4.46 5.74 6.61 8.02 9.38

50 0.52 0.79 0.98 1.32 t.63 t.77 1.82 1.99,2.28 2.74 3.21 3.82 4.49 4.96 6.39 7.32 8.85 10.35

100 0.63 0.96 r.2O r.61 ,t.99 2.15 2.21 2.35 2.62 3.04 3.56 4.24 4.97 s.48 7.06 8:02 9.67 1t.32

200 0.78 t.l8 1.47 r.97 2.44 2.63 2.69 2.82 3.04 3.35 3.91 4.66 5.46'.5.99 7.74 8.71 10.49 12.28

s00 t.02 1.55 t.gz 2.58 3.tg 3.44 3.52 3.62 3.83 3.87 4-40 5.24 6.17 6.68 8.67 9.63 11.58 13.55

1m0 t.25 t.go 2.36 3.18 3.93 4.21 4.2g 4.38 4.60 4.65 4. lg 5.71 6.70'7.23 g.37 10.34 12.43 14.49
'The ufper bound of the confidene intervd at 90% onfidence level b the vdne wfri*r 5% of tre simulated quantib values for a given freqrencl arc gre',tsJr

than.
*These prajpilatim freguency eslim#s are baed m a partbldurdion series. ARI is treAverage Recunerrce lntenal.
please refer to fire dmrrnentation for more infonnation. NOIE Fonm0ing prevenb eslimates near zem to appear as zero-

3 of5 1V22n005 6:44 ANI
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P recipiation Frequen cy D ata Server

* Lower bound of the 90"h confidence interval
Precipitation Frequency Estimates (inches)

A R I * * 5 1 0  1 5 3 0 6 0  1 2 0 3 6 1 2 2 4 4 8 4 7 1 0 2 0 3 0 4 5 6 0
(years) min min min min min min hr hr hr hr hr ,day dey day day day day day

2 0.14 0,21 0.26 0.34 0.42 0.51 0.58 0.74 0.93 1.26 I.4g 1.77 2.02 2.3r z.gs 3.52 4.2s 4.99

5 0.19 0.28 0.35 0.47 0.58 0.63 0.75 0.g2 l . l4 1.53 1.82'2.15 2.4g 2.82 3.63 4.29 5.19 6.09

r0 0.23 0.3s 0.43 0.s9 0.72 0.83 0.90 1.08 1.32 1.75 2.08,2.46 2.83 3.21 4.16 4.87 5.88 6.91

25 0.30 0.45 0.56 0.76 0.g4 1.05 t.tz r.30 t.s6 2.05 2.42 2.86 3.3t 3.72 4.85 5.62 6.77 7.95

s0 0.35 0.54 0.67 0.90 r.r2 r.25 l .3l t .48 1.7s 2.27 2.67',3.16 3.66 4.10 5.36 6.16 7.43 8.70

100 0.42 0.64 0,80 1.07 t.33 1.47 t.54 r.70 1.95 2.49 2.93 3.47 4.0t 4.46 5.86 6.68 8.0s 9.43

200 0.49 0.75 0.93 1.26 l .s6 1.7? 1.80 r.97 2.r9 2.71 3.17,3.76 4.34 4.83 6.34 7.18 8.6s l0. l l

500 0.60 0.92 l . l4 1,53 t.go 2.0g 2.21 '2.4r 2.66 3.00 3.49 4.13 4.78 5.27 6.95 7.81 g.3g 10.96

1000 0.?0 t.06 t.3z t.78 2.20 2.4t 2.5s 2.80 3.08 3.22 3.72,4.40 5.08 5.59 7.39 8.25 g.g3 11.55
; fne fmr bound of fre confidence intennl at 90% confidence bvel b tre vabe wtrictr 5% of frre simulated guantile values for a given fiequency are less $an.
* These precifriblion frequency estimates are based on a parlial duration nraxima serie. ARI is fre Average Recunence Intenral.
Please rder to the doqrmefltalion for nure inbrmation. NOTE: Formattittg parcnts es$mdes near zero to appear as zero.
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Precipitation Frequency Data Server

i l
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http:/fhdsc.nws.noaa.gov/cgi-bin/hdsc/buildout'p€rl?type-pfi&series"'

- These rnaps tlvere produced using a direc{ map requesl frqn he

_r[ U.S. Census Bureau Mapping ald Cartoqrahic Resources
- Tioer llao Seruer.

Please read tlisclainerfor more information.
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Other Maps/Photographs -

View USGS disital orthophoto quadrangle (DOQ) covering this location from TerraServer; USGS Aerial

Photogreph maY also be available
from this site. A DOe is a computer-generated image of an aerial photograph in which image displacement caused by

terrain relief and camera tilts has been removed. It combines the image characteristics of a photograph with the geometric

qualities of a map. Visit the USGS for more information.

Watershed/Stream Flow fnformation -

Find rhe Watershed for this location using the U.S. Environmental Protection Agency's site-

Climate Data Sources -

precipitationfrequencT,results are based on dataftom a vmiety of sources, but largely NCDC. Thefollowing linlc

pr ovide general inform ati on-about 
oiserting sites in the area, regardless of if their data was used in this study. For detailed idormation about the

stations used in this studY,
please refer to our documentation.

Using the Netional Climatic Data Center's (NCDC) station search engine, locate other climate stations within:

jr/-30 min$es J ..,OR... +11 degree lof this location (39.431-110.35). Digial ASCII data can be obtained directly

from NCDC.

Find Natural Resources Conservation Servicg (NRCS) SNOTEL (SNowpack TElemetry) stations by visiting the

Western Rcgional Climate Centerrgsgte-sDeci$c SNOTEL station maps'

Hydromcteorological Dcsigu Studics Center
DOC/NOAA/N ation el 

-w- 
eeth er Senhe

1325 Eest-Wcst HighweY
Silver Sprin6 MD 20910

(301) 713-1669

Questions?: I IDSC.Qu$tions'Anoaa.gov

Disclaimer

) o I ) l lnZnMS 6:44 AM
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Appendix 7-10 UtdrArnricsr Eneruy, Inc. Peak Fbw Simulation Results

6-HOUR SIMUI3TION RESULTS
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Ut$AltrllclrEncOy. Inc. PcdrFlowShruSonfurultr

24-HOUR SIMULATION RESULTS
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APPENDIX7.1l

IPA Ptezometer Sampling lnformation

UtahAmerican En€rgy, Inc.

R. Jay Marchall P.E.



IPA HOLES DRILLED FOR WATER.LEVEL MEASUREMENTS ONLY

In late 1993 and early 1994, Intermountain Power Agency (lPA) drilled three coal

exploration holes that were completed as water level piezometers for the South Lease

Coal Property in northeast Emery County, Utah.

The exploration holes were drilled to gather information about the physical and

chemical qualities of the coal contained within the IPA South Leases and aftenrards to

obtain water-level measurements. The coal quality holes were completed to allow for the

gathering of water-level measurements only. There was never any intention of collec*ing

water quality data from the three exploration holes.

The completion reports were submifted to the BLM, as required by regulation, on

December 16, 1998. The compfetion reports clearly state'Each drill hole was completed

as a monitoring wefl to allow collection of water-level measurements." The completion

report go on to state "Periodic water-level depth measurements are subtracted from the

surveyed wellhead elevations to facilitate development of potentiometric surface contour

maps." (See Exhibit A)

The permit application clearly states in Chapter 7 'The piezometers were installed

to provide depth of water only. lt is impossible to drop a bailer 1,000 feet and withdraw a

water sample without contaminating the sample. Therefore the depth and diameter

of the piezometers holes make it impossible to use them for baseline quality." (see Exhibit



B)

Two methods, pumping, and use of a bailer, are commonly used to obtain water

samples for quality analysis.

Pumpino (not an option)

To obtain a water quality sample by pumping, a pump must be inserted to the

bottom of the well, so that the entire water volume within the well bore can be purged a

minimum of 3 times to obtain a representative sample of water from the water bearing

zone. fn the case of the IPA piezometers, a steel casing with a2-318-inch inside diameter

and a 2O-foot length of 2-inch inside diameterwire-wound stainless steel screen was used

to complete each well. This limits the size of pump to less than 2" diameter.

AII IPA holes have a bottom depth of greater than 1 ,000 feet. In the case of IPA #1 ,

the deepest well, a pump woufd have to be less than 2" in diameter and capable of

pumping a maximum of 1,730 feet of head (See Exhibit C-1 and D). To adequately purge

the standing water in the well the volume of water standing in the well casing plus the

volume of waterwithin the surrounding gravel pack would need to be removed. Based on

standard sampling protocol, to properly purge IPA#I a minimum of 3 volumes would need

to be extracted. For this well, that volume would be 879.5 gallons (see Exhibit D).

Based on information that the Division provided regarding a possible 2-inch

diameter sampling pump, on December 16, 2005, the Operator contacted Evan Bennett



wfro is the son of the owner of Bennett Pumps, of Amarillo Texas. Mr. Benneft told the

Operator that 'they do not make a2" pump that will pump 1700 feet of head, 1000 feet is

maximum". Further more, Mr. Bennett was "not aware of any manufacture who builds a

small-diameter pump that will pump any deeper that 1,000 feef .

Exhibit E shows the pump curve for the Bennett pumps. This crrrve represents the

head that water can lifted too. However, it does not account for head losses in the

discharge line. As can be seen, the Bennett pump will lift water to 1 175 feet with 0 flow.

Once the friction and connector losses within the discharge line are a@ounted for, the

effective head limit on the pump is 1,000 feet.

The depth to water in IPA#1 is 1 100+ feet. Therefore, the pump would not even lift

the water to the ground surfa@, much less be able to purge the well bore. In the case of

IPA #3, the shallowest of all the wells, a pump could reach the water and lift a very limited

flow to the surface. Based on the pump curve and accounting for fric-tion losses in the pipe

the flow rate would be about 0.1 gpm. Therefore, to be able of purge this well, the pump

would need to operate continuously for a minimum of 8.3 days, before a sample could be

obtained. From a sampling stand point this is impractical.

Additional research was conducted by the Operator to determine if any other pumps

or sampling equipment were available. Exhibit F lists the groundwater monitoring and

sampling equipment available from a number of manufacturers and vendors for various

sampling options. Based on this research, no manufacturer, supplier, or vendor providesI



a pump that will be able to meet the sampling requirements.

Additionally, the sampling equipment for this system would make the sampling effort

impractical. Access to these wells is limited to the use of ATV to prevent significant

disturban@ to the site area. The tubing for the sampler is provided on 500 foot rolfs each

weighing 300 pounds. To be able to sample these wells UAE would need a minimum of

4 rolls with a power winch to be able to lift the pump and tubing into and out of the holes.

Based on the weight and bulk of the equipment it would not be practical to utilize this setup

to sample the wells.

Thus, pumping to obtain a water quality sample from these wells is not considered

a viable oPtion.

Bailer (not an oPtion)

Water-euality Sampling Protocol recommends that if possible avoid a bailer (see

Exhibit G). In the case of IPA #1, the use of a 48" bailer to purge the required volume

would be the worst-case situation. The sampling efforts would require dropping and

retrieving a bailer 14,658 times at an average depth of 1,42O feet (see Exhibit "D"). This

wouf d amount to lifting 21,7g7lbs over 1,42}feet. This is impractical for a sampling effort.

Additionally, there are two problems with this method of sampfing. First, the use of

a bailer in a well that is constructed with steel casing for wl'rich you a sampling for iron will

lead to contamination problems. As the bailer is lowered and raised within the well, it will



hit the side of the casing an knock off rust that has formed on the inside of the casing from

water drips off of the bailer from previous sampling. This rust will either collect in the bailer

or fall into the standing water in the well, thereby contaminating the sample. Second, the

rust particles wfriclr collect in the bailer will over time collect near the bottom seat valve of

the bailer and preclude it frorn closing completely. \A/hen this o@urs, wfren the bailer is

removed from the water, the bailed sample will drain out before the bailer can reach the

surface.

Based on these contamination and mechanical problems and the sheer volume of

the bailing effort, the use of a bailer to obtain water quality information for these conditions

is not considered a viable oPtion.

As discussed in Chapt er7 , adequate ground water information exists without quality

information from the IPA piezometers. A minimum of two years of baseline groundrrater

information has been collected by the Permittee on 10 springs on and adjacent to the

permit area. In-mine ground water and mine water disclrarge samples from the Horse

Canyon Mine have been collected. Mine water discharge samples have been collected

for a minimum of two years on a monthly basis from sites 001 and OO2. Two years of in-

mine groundwatersampleswere collected from underground sample site 1 E2: 1E-8. Two

full years of ground water samples were taken from the underground sump at 2E-B

(Results can be found in Vl-1 of Part'A"). As this water is from the same seam as will be

mined in the Lila Canyon Mine, these samples represent the same water quality.



Early in the Lila Canyon Mine sequence, the mine will breach the existing flooded

exploration entries. lt is from these entries that the mine water will be obtained for use in

the mining process at Lila Canyon. The quality of the water in the exploration entries is

the same water as was sampled from the in-mine sites. Thus, the water encountered in

the Lila Mine, is expected to be consistent with the quality of the underground waterfound

at sites 1E2,1E-8, 001, OO2, and 2E-B..



Exlilf fr"

Intermountain Power Agency
Los Angeles, California

Well Completion Report
December  16,  1998

2.6 Construction of Monitoring Wells

Each drill hole was completed as a monitoring well to allow collection of water-level

measurements. Steel casing with a 2-318-inch inside diameter and a ZO-foot length of 2-inch

inside diameter wire-wound stainless steel screen was used to complete each well.

Based on previous drilling experience in the area and the grain size of the rock in the

screened interval, a 20- to 4O-mesh silica sand filter-pack and 0.010-inch screen aperture was

selected for installation in the wells. The screens were installed 40 to 100 feet below the

Sunnyside coal seam.

After placement of the screen and casing, the filter pack was emplaced through a one-inch

diameter tremie pipe. The sand was poured slowly into the tremie pipe and washed into the hole

with water to prevent bridging in the pipe. Sufficient material was emplaced to extend the filter-

pack approximately 15 feet above the top of each screen. Bentonite slurrywas then emplaced

via tremie pipe to a thickness of about 5 feet on top of the filter pack. The remainder of the

annulus between the drill hole wall and the casing was then sealed with neat cement grout with

approximately 5 percent bentonite added to reduce shrinkage.

The wells were drilled and sealed in a manner which minimizes disturbance of the

prevailing hydrologic balance. Lockable surface casings were installed to protect the integrity of

the wells. Wefl completion diagrams are contained in Appendix C.

After drilling and completion, each well was surveyed with GPS equipment to provide

horizontal and vertical confol. Periodic water-level depth measurements are subtracted frorn the

surveyed wellhead elevations to facilitate development of potentiometric surface contour maps.

2-4
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for the South Lease by l.P.A. Monitoring of water depths at these points by
UtrahAmerican commenced in December 2000 and continued through
present. As indicated by the data in Appendix 7-1, the water levels in the
holes show very little fluctuation. Levels change fom less than 1.2' to a
maximum of 21.2'over an eight year monitoring period. Figure 7-zAand 7-
28 present the seasonal fluctuations of the water levels as contour m€lps
and hydrographs. Using these raater levels, an estimate of the projected
water level assuming that the zones fom the individual piezometers are
connected is shown on Plate 7-1 and the monitoring resufts are included in
Appendix7 -1 - Baseline Monitoring.

The piezometers were installed to provide deptr d water only. lt is
,impossible to drop a bailer 1000 feet and withdraw a water sample without
contaminating the sample Therebe the depth and diarneter of tle
piezorneters holes make it irnpossible to use them for baseline quality.

Drill holes 5-26, S-27, S-28, and S-31 were cased in 3' PVC pipe with
bottom perforations for water monitoring; however, cement seals were faulty,
allowing the PVC pipe to fill with cernent. Drill hole S-26 was reported dry
in the week prior to cenrenting.

It has been reported by Kaiser that holes within one and one-quarter miles
east of the cliff face were drilled with air, mist and foam and did not detect
any water in the subsurface with the exception of drill hole S-32. No
appanent increase in fluid level could be attributed to groundwater inflow
from these holes, sorrn of which were open for two weeks. Exploration drilf
holes in the South Lease property south of Williams Draw did not encounter
groundwater within 1 to 1.25 miles of the coal outcrop. Exploration drill
holes in the South Lease property, south of Wifliarns Draw, did not encounter
groundwater within 1 to 1.25 miles of the coal outcrop.

S-32 is located approximately three miles south of Lila Canyon and is
separated from Lila by at least tvto known fault systerns. The drill log along
with the Chronology of Development and Pump testrs are induded in
Appendix &1. Water levels ffpasured are shown in the '"Chronology of
Development". Water quality analysis for S-32 is also included in Appendix
6-1. The location of S-32 is shown on Plate 7-1. The Permittee visited S-32
in 2002 and attempted to rneasure water levels, but found that piezometer
S-32 was unusable.

Sprins and Seep Data. JBR Consultants Group (1986) conducted a spring
and seep inventory of the Horse Canyon area during the fall of 1985. During

Page -7-
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SamplirU RequFements
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Bennett Sample Pumps
U.S. Patent No. 4295801 . Canadian Patent Nos.l166075 & 11873111

MODELS 180 & 1800
(for 2" and larger wefls)

SPECIFICATIONS

PUMP PERFORMANCE CURVES
COMPRESSED AIR REQUIREMENTS

Materials of Constrwtion: 303 and 304 Stainless Steel

Model 180 and 1800 pumps are equipped with a 1" diameter pump piston for maximum flow rates
at fow pumping litts. Intermediate lifts require a 718" diameter pump pisbn that reduces the flow rate.
High lift applications require a U4'diameter pump piston with furher reductions in pump flow rate.

PUMP
MODEL NO.

DLAMETER LENGTH VVEGHT MOTOR
CYLINDERS

PISTON
STROKE

PISTON CYCLES
PER MINUTE

180 1 .gn 1 9.625" 10.5 lbs. 1 3n Variable fiom O b
90 CPM

rnaxirm1 800 1.gn 23.625" 13 lbs. 2 3"

MODEL 180-6-44' Pump Piston
MODEL 180-7-718' Pump Piston
MODEL 180-8-1.0' Pump Piston

MODEL 1800-6-314' Pump Piston
MODEL 180tr7-Tn Pump Piston
MODEL 180G8-1.0" Pump Piston
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The performance curves show maximum flovt, rates at given lifts. Lower flow rates are obtained, at
any lift, by reducing tte air pressure to the pump motor.
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Chapter 4 Grou n d-Water-Data Coll edi on

OTHER PURGE CONSIDERATIONS

o Lack of stability may indicate problems with well design or purue set-up and method
o Generally, Eh will stabilize last, followed by DO.
o lf feasible water level in well SHOULD NOT be drawn down below top of open

interval. Water levels can be monitored by e-trape or transducer and data used with
flow nate to compute specific discharge

o Flow rate should be measured: use a gallon jug, Sgallon pickle bucket, etc.
o Micro (low-flow) -purging at flow rates that approximate 0.1 gaUmin theoretically

withdnaw water along a single flow line and do not induce negligibfe drawdo\tvn in the
well. Purge volumes are measured in tubing volumes and pumps are located in the
open interval of the well.

o For continuously pumped rrtrells flush lines and pressure tank (if present); record
field measurements 5 times at regular intervals prior to sampling; 3-5 casing
volumes not required

. For low-yielding rrrrells empty the well onoe and wait for 90o/o recov€ry

WATER-QUALITY SAM PLI NG PROTOCOL

o Monitoring wells
o Use a submersible sampling pump (portabfe or dedicated) or a bailer

appropriate for environmental sampling. lf possible avoid the use of bailers;
if necessary use with bofrom+mfiying device.

Collect sample at a flow nate of about 0.1 to 0.5 gal/min. For volatife organic
compounds (VOC's a rate < 0.5 is recommended. A flow nate of 0.1 gaUmin
is not feasible for many pumps. Use a flow rate of about 0.1 gal/min for low-
flow sampling. Gonstant rate, non-turbulent flow for all samples.

Store bottles at the ambient temperature or less of ground water (about 55o F)

Use laboratory, quality-assured and cleaned bottles that are securely capped

Select proper bottle Upe for sample (polyethylene, baked glass, amber glass,
etc.). Sample bottles for inorganic compounds are rinsed with sample water
(unfiltered or filtered, as required) immediately before sample colledion; Do
not rinse glass bottles for organics.

lf concemed with atmosphere, boftle can be filled to overflowing ftom bottom,
otherwise fill to shoulder. Fill at non

Samples for volatile organics should ontain NO AlR. Check for air. lf present
discard or emp$ bottle and recolled sample.

lf necessary, filter sample with in-line filter. Invert and pre-flush filter with sample
waten rinse with Dl water. Generally use 0.45 um filter. Projed objectives
diciate porc size and type of fifter. Report as FILTERED, not DISSOL\|ED.
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Chapter 4 G roun d-Water-Data Colledion

PRE-SAMPLING WELL PURGING

. Measurement of well-water volume

. Selection of purge method and pump pfacement
o Removal of predetermined number of well-water volumes
a

PURGE VOLUME CALCULATION

1. Measurc depth to water trom reference point
Z. Measure or provide well depth (from measuring point) from well log
3. Calculate length of water column (Depth to water - well depth)
4. Calculate casing volume , in gallons (Length of water column x well diameter)
5. Calq.rlate purge volume (casing volume x &5)

EXAMPLE PURGE-VOLU ME CALCUI-ATION
1. Depth to water = 10 ft
2. Well depth = 20 ft
3. Water column = 10 ft
4. Casing volume = 10 ft x,163 gallons/ft (for2-inch diameterwell) = 1.63 gallons
5. Puqe vofume = 1,63 gal x 3 = 4.9 gallons

PURGE METHODS AND STANDARD PROT@OLS

. Lowering pump - continuous or two step
o Fixed position just above open interval
o Micro-purge
o Dedicated pump - water withdrawn just above or within sample interval
. Use on of these withdrawal methods in conjunction with well-water volume and field

characteristic stabi I ity criteri a
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Chapter 4 G round-Water-Data Collecti on

Standard prctocols and necommended proceduneE for conducting and assessing
well purging (adapted from lapham and othelt, 19951

1. Purge minimum volume of water equal to 3 times the casing (or wellbore) volume
(flow rate 2-3 gaVmin or less)

2. Reduce flow rate to 0.1-0.5 gal/min during later part of purge period (5-25 minutes).
Lower flow rate will approximate sample colledion rate.

3. During purging, monitor pH, temperature, specific conductanc€, dissolved orygen
(DO), Eh, particularly during final 1$25 minutes. Monitor turbidity (TU) near the
end of purging, particularly if sampling for trace efements. Note and record water
clarity,

4. The well is onsidered purged after at least 3 casing rolumes have been remorred
and values of the monitored field parameters between &5 successive
measurements separated by about &5 minute intervals or 3 successive Tz well
volumes are within the allowable differenoes specified below:

Parameter

Ph

Temperature

Specific condudan@

Allowable difference or value

+- 0.1 units (+-O.OS units if instrument
capable of display

+-0.2oC

+- 5o/o, for SC <- 100 uVcm
+-3o/o, for SC > 100us/cnt

+- 0.3 mg/L

+-5o/o

DO

Eh

TU +-loo/oforTU < 100 NTU; ambientTU
ls <5 NTU for most ground-water
Systems; visible TU > 5 NTU
(or check visually for water darity)

o lf measurements appear stable, either the last or median value of the last 5
measurements for each parameter (exept pH, use last) is recorded; proceed
with sampling

o lf criteria for stabiliU is not achieved, purging is continued until either
measurements strabilize or equivalent of 5 or more wellbore rolumes have been
removed; note unstable panameters in field notes

o lf measurements remain unstabfe, determine study objedives/sampling priority.
lf sample, note parameters that are not stable
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